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author’s note 


When this book was started, it was intended to embrace 
the entire field of Geography, but very soon it became 
evident that such a volume could not be compressed 
within the covers of a Penguin without making some ot 
the definitions and descriptions so brief as to be virtually 
useless. It was thought preferable, therefore, to limit the 
volume, broadly speaking, to Physical Geo^aphy, 
including, of course, a generous sprinkling of Climato¬ 
logical and Meteorological terms, and a number ot 
unclassifiable terms which might conceivably be met 
during a study of Physical Geography. 

For the student who consults the book purely a 
dictionary, the individual definitions and descriptions 
should prove adequate. There may be readers, however, 
who are interested enough in a particular branch ot the 
subject to seek more information than is included m a 
single item. For them, the headings which are sug¬ 
gested for further reading are indicated in the text by 
the use of italics with capital initials. A reference to 
aiiyssal DEPOSITS, for example, would suggest for 
further reading the items on Abyssal and Oo4«. 


The asterisk inserted after certain headwords indicates that a relevant 
illustration appears in the plates. 


A 

AA. The Hawaiian terra, pronounced ah-ah, which is sometimes used 
for Block Lava. 

ablation. The process of carrying away or removingj now generally 
restricted to the loss of ice by a glacier, mainly by surface melting 
and evaporation and the Calving of icebergs. 

aborigines. The people who are believed to have been the original 
inhabitants of a region, i.e. those who were found livdng in the 
region when it was iirst discovered by Europeans. The term is often 

applied especially to Australian aborigines, who arc known collo¬ 
quially as ‘abos'. 

abrasion. The wearing away of part of the earth’s surface by the 
action of wind, water, or ice, utilizing moving debris, e.g. sand, as 
an abrasive material. 

absolute drought. In the British Isles, a period ofat least fifteen 

consecutive days, none of which has received as much as 0.2 mm. of 

rain; the definition has not been internationally accepted. See 
Drought. 

absolute humidity. The amount of water vapour present in unit 

volume of air, usually expressed in grams per cubic metre; the term 
|S sometimes wrongly applied to tlic pressure of the water vapour 
m the air. See Humility, Relative Humidity, 

abyssal. The term usually means ‘ belonging to the lowest depths of 
tlie Ouans\ It is assumed that in general the abyssal region has a 
depth greater than about 4,000 metres - but its limits cannot be 
mus defined with precision. As sunlight does not penetrate to these 
epihs, there is no plant life. There arc, however, species of animal 
lite, whose nature varies with the depth owing to differences in tem¬ 
perature and in supplies of food and oxygen. Much of their Ibod 
^nsists of organic matter which sinks from the waters above. Con- 
itions on the ocean floor at these great depths are extremely uni- 
lorrn - perpetually dark, cold, and covered with a barren expanse 
ol ooze or clay, principally RedClay. See Deef), Deep-Sea Rlain. 

abyssal deposits. The solid matter which covers the floor of the 
yibyssal region of the oceans. See Oozes. 

Abyssal plain. See Deep-Sea Plain, 

ABYSSAL ROCKS. Scc Plutonic Rocks. 


8 accumulated temperature 

ACCUMULATED TEMPERATURE. The suiTi over a Certain period>e.g. 
a month, of the products of time (in days) and the excess of tlie mean 
dally temperature (in degrees) above a given value, measured in 
day*degrces, affording a useful naeasure of the effectiveness of tem* 
perature in promoting plant growth. In Britain 42 F. (5.5 C.) is 
usually taken as the basic temperature, all temperatures above this 
value being considered favourable to plant growth in a European 

climate. 

ACCUMULATION, MOUNTAIN OF. A term, DOW Uttlc used, for a 
mountain formed by the collection of material on the earth’s sur¬ 
face, the best-known example being that of a volcano, or a moun¬ 
tain produced by the ejection of material from a volcano. Moun¬ 
tains of accumulation are frequently of great height and symmetri¬ 
cal in shape, and tend to occur as isolated peaks. 

ACID lava. See Lava. 

adiaratic. a term applied to the changes taking place in the 
pressure and temperature of a gas, e.g. air, when heat is neither 
added to nor taken from it. Sec Lepse Rati. 

ADOBE (Spanish). A clay or loess deposit, probably wind-blo\vn, 
found in the arid parts of the S\V. United States and Mexico; 
originally applied to the sun-dried bricks into which the material 

is made. 

adret (French). A mountain slope which faces more or less equator- 
wards, and, being largely exposed to the sun’s rays, receives con¬ 
siderable light and warmth during the day. The term is principally 
used of the Alps. The equivalent Italian term is adretto, the Ger¬ 
man Sonnenseite. See Ubac. 

adretto (Italian). See Adret. 

ADVECTiON. Transmission by horizontal movement: usually applied 
to the transfer of heat by horizontal movement of the air - in dis¬ 
tinction from Convection^ in which the movement is vertical. The 
most familiar example is the transfer of heat by the movement of 
tropical air from low to high latitudes. 

ADVECTION FOG. AFog which is formed when air moves horizontally 
over a cool surface and is thereby cooled below the Dew Point. It 
may occur over land or sea. In Britain it is often caused by warm 
moist air, e.g. in a H'oitti Sector^ moving over the land after a cold 
spell. The frequent advcction fogs of the Grand Banks off New¬ 
foundland are formed when warm moist air over the Gulf Stream, 
moving northwards, passes over the cold Labrador current. 
AEOLIAN. Relating to, or caused by, the wind. Aeolian deposits are 
materials which have been transported and laid down on the 


agronomy 


aerography. The subject which seeks to describe the properties 
dimensions, etc., of the atmosphere. H‘^pertics, 

aerology. The science which treats of the atmosphere. 

affluent, a Tributary; a stream flowing into a larger stream 

of transforming an^rea ^0'forest, 

tion ^ previously grown there. See R£joresta- 

aprican TORN ADO. See Tornado {\), 

"" occasionally seen in the sky in 

commencing when tiie sun is 

about 3 or 4 below the horizon, 

oi'coarse rock fragments or blocks of Lava 

prMuced by volcanic eruptions. Usually .he fragments are angular 

nd the ^glomerate differs from a Vvlcanic Ash by reason of their 
greater size. See Breccia^ CongloTnerak, 

^ process which tends to build up the land surface 
material in its lower areas; the term is usually 
min! which case it involves the laying down ofsedi- 

■m ki°° VVhen, along a certain stretch, the river is 

isd^ ^ material, for instance, the surplus 

^^.he b^. st 

^ map joining places of zero magnetic dc- 
as ^ where the magnetic compass points true north 

well as magnetic north. In general, declination increases 

distance from the agonic line. See Declination, 

duce rrn practice of cultivating the soil in order to pro- 

reeions iJT* .u ^ a Primitive form, as, for instance, in tropical 
sists in s«*tr valley and Central Africa, it simply con¬ 
form h plants m forest clearings; in its more advanced 

aericulf!’^^''^*^* 't demands great knowledge and skill. The type of 
climatic ^ region depends to a great extent on 

of soil Th ^ rainfall and temperatures, and on the kind 

Farming ^ sometimes loosely used to include Fasioral 

acro ^ cultivation of crops. 

dfic c^h^ t»ranch of agriculture which deals w'ith the scieii- 
contrnl including such problems as the yield. 

soilm=,« development of special varieties, etc., and also 

gement- conservation, fertility, etc. 
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AIR GAP 


air gap. See Wind Gap, 

AIR MASS. A mass of air more or less homogeneous in character, 
covering a considerable area of the earth’s surface, and bounded by 
frontal surfaces (see Front). Air masses are usually classified accord¬ 
ing to the regions where they originated, e.g. tropical or polar, and 
according to whether they are of maritime or continental type. An 
air mass may thus be classified, for example, as tropical maritime, 
or polar continental. 

airport. An aerodrome situated on one of the principal air routes. 

AiTOFP’s projection. An equal-area or HomolograpkicProjection, in 
which tlie whole of the earth’s surface is represented on an ellipse. 
Land masses near to the centre of the map have a fairly accurate 
shape, but those near to the eastern and western margins arc badly 
di-storted; it is superior to MoHweidPs Projection, which it resembles, 
however, in that the angles of intersection of the meridians and 
parallels arc not so greatly altered towards the margins. 

ALUEDO. The proportion of solar radiation falling on a nonduminous 
body which the latter reflects, usually expressed as a decimal. The 
albedo oft he earth is approximately 0.4, i.e. about 40 per cent of tlie 
solar radiation is reflected back into space. 

ALIDADE. /\ simple sight-rule used in surveying with the Plane Table 
for observing distant objects and taking angular measurements; 
also the more elaborate instrument equipped with a telescope and 
used for the same purpose. 

ALKALI PLAT, All alkaline, level area in an arid region into which 
one or more desert streams may lead. In the dry season, after 
evaporation of water, it becomes a barren area of hard mud 
covered with alkaline salts; after heavy raiofall it becomes a 
shallow, muddy lake. See Plnya. 

alluvial cone. An Alluvial Fan in which the deposit is deep and 
its surface is steeply inclined, owing to tlie rapid sinking and 
evaporation of the water of the stream and the consequent dropping 
of the entire load. 

alluvial fan. The deposit of sediment laid down by a swift¬ 
flowing stream as it enters a plain or an open valley, so called on 
account of its shape. It is in dry regions that the alluvial fan is 
cornmonc-st, for there the alternate drying up and flooding of the 
mountain streams favour its formation. The alluvial fan sometimes 
grows till it is many miles across, and several fans made by neigh¬ 
bouring Streams often unite to form a continuous plain, known as a 
piedmont alluvial plain’, under these conditions the deptli of alluvial 
material may be hundreds ol Icct. Much of the water of a stream is 
absorbed by the loose material of its fan, and the soil formed by the 


ALTOSTRATUS Ij 

fan fa often of great agricultural value. Some geographers regard 
AllutfutlFan and Alluvial Cone as being synonymous. 

ALLUVIAL PLAIN. A level tract bordering a river on which Alluvium 

IS de^sited; it may be situated on a Flood-Plain, on a Delta or on 
Alluvial Fan. 

ALLUVIUM. The surplus rock material consisting mainly of sand and 

silt, which a river has carried in suspension, and which it has been 

orc^ to deposit. Some of the most fertile land in the world consists 

of alluvium deposited in the valleys and deltas of the great rivers. 

alpine. Belonging to the Alps, or, alternatively, to the higher regions 

o a mountain system: applied in reference to the t>pica! climate, 

relief (glacial features), flora, etc., of the regions (e.g. tive Alpine 
climate). 

alps. Term applied, chiefly in the European mountain system known 
as the Alps, to the Alpine pastures of relatively gentle slope which 
1C above a U-shaped valley and are often used in summer for graz¬ 
ing livestock. See Ftatishumaiue. 

altimeter, a type of aneroid Barometer, used principally in aircraft, 

which is graduated to show the approximate height above the 

ground or above mean sea level, instead of the atmospheric 
pressure. ^ 

altiplano. In the Andes of S. America a region ofclevated plateaux 

or intermoni basins between tlic Western and Eastern Cordilleras 
at an altitude ofabout 3,500 m., mainly in W. Bolivia but extending 
. into Peru and S. into Argentina. It contains Lakes Titicaca and 
oopo. Climate, vegetation and economy are those of the Puna. 
altitude, (i) Vertical distance above Mean Sea Uvel, usually 
measured in feet or metres. 

(2) Angular dLstance above the horizon measured in a vertical 
plane, e.g. of a lieavenly body. 

altocumulus, a type of medium wliich in general consists of 

a mass of small, relatively thin, globular patches, sometimes so 
Close together that their edges join. 

^ variety Altocumulus cloud, in 
. many of the cloudlets have developed turreted tops. It 
indicates upper air instability and thundery conditions. 

tostratus. a type of medium Cloud in the form of a continuous 
cet or veil, which is sometime.s thin, sometimes so thick as com- 
pieteJy to obscure the sun or moon. Normally tiie sun or moon 
es t rough it indistirictiy^ with a gleam* It resembles thick 
^inostratus cloud, but does not give a halo with sun or moon. Being 

cn associated with the approach of a Depression, it usually 
presages a period of rain. 


J 2 anabatic wind 

anabatic wind, a local wind caused by the flow of air during the 
day up valleys and mountain slopes; the slopes become heated by 
the sun, the air above rises in a Conivction current, and the ^r of the 
anabatic wind moves in to take its place. An 

often alternates with the night-time Katabalic IVind. See Vallej> Wind. 
anemogram. The continuous record of wind speed and often also of 
direction made by an Anetnograph; both traces show rapid fluctua¬ 
tions caused by eddies due to obstacles in the path of the wind at 

the surface. 

anemograph, a self-recording An^nometer which gives a continue^ 
trace of the speed and often also the direction of the surlace wind. 
One of the best-known t>pes is the Dines tube anemograph, m 
which the wind pressure acts upon the opening of a tube which is 
arranged as a vane always to face the wind; the pressure is trans¬ 
mitted via the tube to a float carrying a pen, and the height of the 
latter above the zero position of the An^nwgram - which is fixed to a 

rotating drum — indicates the wind speed. 

anemometer. An instrument by which the velocity and often also 
the direction of the wind is measured, usually in miles per hour or 
metres per second. Tiie commonest type is that in which a s^tem 
of cups is employed. One type, for instance, shows the rate of rota¬ 
tion of the cups, so that the wind velocity can be obtained, by 
means ol a speed indicator, A very open exposure is required, m 
order to reduce the eflccts ol eddies and gusts. 

ANEROID BAROMETER. Sec liaronuUr. 

aneroidograph. a self-recording aneroid Barometer. See Barograph, 

A N N u L A R E c LI p s E. Sec 

ANOMALY. A departure from the normal in an element or feature. 

Sec Grai’ity Anomaly, Tevxperaiwt Anomaly. 

ANTARCTIC CIRCLE. Thc parallel or line of latitude at 66 32 S., 
commonly assumed to be 66" 30' S. Owing to the inclination of the 
earth’s Axis, the sun docs not set here on one day of the year, about 
December 22, the southern midsummer; similarly, the sun docs not 
rise about June 2t, the southern midwinter. Within the AntarcUC 
Circle, the number of such days increases witli nearness to the Pole. 
At any particular time of the year, conditions arc the converse ol 

those at tlie Arc/icCirc/^. • ■ 1 

antecedent DRAINAGE. A rivcr system in which the oripnal 
direction of flow has been maintained across land where uplilt 

taken place. See , u~« 

antecedent river, a river which has cut through land ^h^t has 
risen in its path, and so has maintained its course: so called 
it is antecedent to tlic present topography. One of thc best-known 
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examples is afibrded by the Colorado R., U.S.A., in its creation of 
the Grand Canyon. 

anthracite. The hard, shiny black coal which is the coal of high¬ 
est rank, i.e. containing the lowest proportion of water and volatile 
matter and the highest fixed carbon content; it is usually con¬ 
sidered to represent tiie final product in the transformation of 
vegetable matter through Peat, Lignite, and Bituifnnou.i Coal. 

anthropoceocrAPH Y. Thc study of tiic distribution of fuinian 
communities on the earth in relation to their geographical environ¬ 
ment; it thus bears the same relation to Anthropology as Biogeo¬ 
graphy does to Biology, and as .Zoogeography docs to Zoology, etc. 
Some geographers assume it to be s>'nonymous with Human 
Geography. 

anticline. The arch or crest of a fold in rock strata. See Sjmelim. 

ANTiCLlNORlUM. A hugc arch, in form resembling an ArUkline, each 
limb of which consists of a number ofsniall 

ANTICYCLONE. A region in whicli the atmospheric pressure is high 



^^angernerU of hobars and surjace winds in an Anticyclone {JV. Hemisphere). 











4 ANTIPODES 

compared with that of adjacent areas, and which shows at least one 
closed Isobar-, generally there is a scries of concentric closed isobars, 
approximately circular or oval in shape, the highest pressure being 
at the centre. In the northern hemisphere the general wind circula¬ 
tion is clockwise round the anticyclone, in the southern hemisphere 
anti-clockwise. Near the centre the winds are usually light and 
variable, often calm, but increase in strength somewhat towards 
the edge of the anticyclone. 

In the temporary anticyclones of temperate latitudes, quiet, settled 
weather conditions arc characteristic, in contrast to the weather ol 
Depressions or cyclones; in summer, skies are often cloudl^, an 
temperatures relatively high, but in winter there is so much radia^ 
tion that the lower layers of air become excessively cooled, and 
often fog also results. Such anticyclonic conditions may persist for a 
considerable period, for anticyclones move very slowly, and often 
remain almost stationary for several days. 

In addition to these temporary anticyclones, there are two great 
belts of permanent anticyclones, situated mainly over the oceans at 
about 30^^ N. and 30^ S., which move slightly northwards and 
soutluvards, and also extend and diminish, with the seasons. See 
Horse iMiUudes. Seasonal anticyclones form, too, over the great land 
ma.sses in winter, tlic most noteworthy example being the Siberian . 

antipodes. Two places situated on opposite sides of the earth, so 
that a straight line drawn through the earth from one to the other 
passes through the centre. London, England, and .Antipodes Island, 
south-east of New Zealand, for example, are approximately anti¬ 
podes to each other; the island is actually opposite to a point just 
north-west of Barllcur, on the coast of Normandy. To be exact anti¬ 
podes, two places mvest be distant from each other by 180° of lonp- 
tude, and one must he as many degrees N. latitude as the other is b. 
latitude. At antipodes, both the seasons and day and night are l lus 
opposite: e.g. winter at one is simultaneous with summer at tie 
other, and noon at one is simultaneous with midnight at the other. 
The term is often extended to include the whole region on the 
opposite side oft he world from a given place; in Britain, for examp^ 
Australia and New Zealand are sometimes referred to as the 


Antipodes. . 

ANTI-TRADES or COUNTER-TRADES. The wiiids of the Upper ai 
experienced in the regions of the Trade Winds, blowing m the 
reverse direction to those on the surface, e.g. m the region o t e 
NE. Trade Winds (i.e. NE. at the surface), the upper wind, the 
anti-trade, is SW. The anti-trades are believed to be return cur- 


ARCTIC CIRCLE 
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rents, carrying the air brought cquatorwards by the Trade Winds 
back to higher latitudes. The term has been wrongly used to 
denote surface winds which arc opposite in direction to the Trade 
Windsj e.g. the SW. surface winds of the North Atlantic region, 
opposite in direction to the NE. Trade Winds. 
aphelion. The position of the earth in its Orbit when it is at its 
greatest distance from the sun, i.e about three million miles farther 
away than when it is at Perihelion, It reaches this position during 
the northern summer; the northern hemisphere llieii receives the 
direct rays of the sun, the days are of maximum length, and tlie 
increased Insolation more than counterbalances the greater distance 
from the sun. The term is also used for tfte position of any oilier 
planet or a comet when it is at its greatest distjuicc from the sun. 
apogee. The position in the orbit of the Aloon or of any Planet when 
It is at its greatest distance from the cart h. 


apparent time. Solar time, or time as indicated by iJie apparent 
motion of the sun, and registered, lor instance, by a sundial. 
Apparent noon at any point on tlie earth’s surface, then, is tfie 
instant when the sun readies the highest point of its apparent 
diurnal path — or when the shadow of a vertical object is sliortest. 
Apparent time is synonymous with Local Time, 
aquifer or A QUAPER. A layer of rock which holds water and allows 
water to percolate through it. 

arable Land, Land whidi is suitable for ploughing, asdistinguLshed 
from permanent pasture and woodland. Sometimes, however, the 
term is applied specifically to land which is actually ploughed and 
on which crops are cultivated. 

ARCHAEAN ERA. Stst: Pre-Camhrian. 


archipelago, (1) a sea studded with islands, originally applied to 
the sea known as the Aegean Sea (See Fig. p. iG.). 

(2) A group of islands. This is now the only meaning in general use. 
Besides the classic example of the islands oft he Aegean Sea, spetiflc- 
"ly named groups include the Tuamotu or Low .Vrchipclago in the 
S. Pacific and the /Wchipielago de las Pcrlas (Pearl Islands) in the 
Gulf of Panama, 

arctic CIRCLE, The parallel or line of latitude at 66” 32' N,, 
commonly assumed to be at 66” 30' N. Owing to tlie incl illation of 
tlie earth’s Axis, the sun doc.s not set here on one day of the year, 
about June ai, the northern midsummer; about December 22, the 
northern midwinter, the sun doc.s not rise. Within the /Vrctic Circle, 
the number of such days increases with nearness to the i*ole, .\t any 

particular time of tfic year, conditions are tlie converse of those at 
the Antarctic Circle. 
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ARCTIC SMOKE 



Tfte group of islands, or ArchipelagOy of the Aegean Sea. 

ARCTIC SMOKE. A shaHow fog formed chiefly in inlets of the Arctic 
Ocean when extremely cold air from the land moves out over the 
warmer sea and causes condensation of water vapour# 

ARCUATE DELTA. See 

arenaceous. A term applied to sedimentary rocks, cither loose or 
cemented, which contain sand, e.g. sandstone. 

AR^TE (French).* A sharp mountain ridge, often formed by the 
erosion of two adjoining Cirques. On many mountain masses, cirque 
erosion has taken place from several sides, leaving a series of ardtes 
radiating from the summit; examples may be seen on the Matter¬ 
horn, Snowdon. See Horn. 

argillaceous, .a term applied to sedimentary rocks containing a 
substantial proportion of clay minerals, e.g. shale. 
argon. An inert gas present in the atmosphere to the extent of rather 

le.ss than t per cent of dry air. 

ARID.* Deficient in Rainfall: usually applied to a climate or a region 
in wliich the rainfall is hardy sufiicient to support vegetation, 
sometimes - quite arbitrarily - to one in which the average annual 

rainfall is less than lo inches. ^ . 

ARROYO (Spanish). A Stream bed, situated in a desert area, which is 









ASH CONE 

normally dry, but is transformed into a temporary watercourse, 
even a torrent, after heavy rain; when the rain has ceased, the 
water soon subsides, and the bed dries up again. The term is mainly 
used in North and South America, See IVadi^ Nullah. 
artesian well, a t>pe of Well which normally gives a continuous 
«ow, the water being forced upwards by hydrostatic pressure; this 
pressure is due to the outlet of the well being some depth below tlie 
level of the source of the water. It is often found where a basin¬ 
shaped, permeable layer of rock, such as chalk, is sandwiched 
between tw-o impermeable layers, such as clay, so that rain falling 
on the Outcrop of the permeable layer will filter througJi and collect 
underground. As the water cannot escape below, the permeable 
ayer becomes saturated to the rim of the basin, and if a w^ell is sunk 
through the upper impermeable layer into it, the water (lows into 
the well. Should the WaUr Table at the outcrop, i.e. the source of 
the water, be sufficiently high, the water in the well will gush out 
above the ground, possibly as a fountain, witliout the necessity of 
pumping. An artesian well may also be formed, for ircstance, on a 
^astal plain, where water passes downwards through a porous 
ayer of rock, lying between two impervious layers, tow'ards the sea. 
The depth of artesian wells varies considerably; some are only a 
ew feet deep, others hundreds or even thousands of feet. Many 
^aJI towns and villages rely on them for their supply of water. 

ley are specially viduable for irrigation in semi-arid regions, such 
as the Great Plains of the United States and parts of Australia The 
name is derived from Artois, the French province where some of 
c earliest artesian wells were constructed. 



A type ofArUsian Well: B is a permeable layer, A andC impermeable layers, 

W is iJu weUn 

As fpl. Asar} (Swedish). In Scandinavia, ^nEsker. 

SH, VOLCANIC- See Volcanic Ash. 

* wiZ? O'- mountain ituilt np 

c ejected ntatenaj from a Vokam. The slopes ol' a chukr curu 









j8 ASTEROID 

are usually steeper than those of an ash cone, for its material, being 
coarser, has a greater angle of repose. 

ASTEROID or PLANETOID. A minor Hafw/, ofwhich there are many, 
revolving round the sun between the orbits of Mars and Jupiter, 
The largest is about 700 km. in diameter, the smallest probably 
less than 30 km. in diameter. 

ATLANTIC COAST. Sec DiscordantCoost. 

ATLAS. A collection of maps bound into a volume. The figure of 
Atlas supporting the heavens was used as a Irontispiece in certain 
early collections of maps, e.g. in Mercator’s Atlas (1595), and the 
term came to be used lor the collection itself. 

ATMOSPHERE- The cnvclopc of air which surrounds the earth, con* 
sisting principally of a mixture of gases - mainly Oxygen (21 per 
cent), Nitrogen (78 per cent), Carbon dioxide (.03 per cent), Argon 
(nearly i per cent). Helium and other rare gases (.01 per cent) in 
dry air, and a variable quantity of water vapour. The nitrogen, a 
chemically inactive gas, ser\'cs merely to dilute the more import¬ 
ant oxygen. With increasing height above the earth’s surface, the 
atmosphere becomes more and more rare, but within the layers 
through which adequate investigations have been carried out, the 
relativ'c proportions ol the gases (excluding water vapour) remain 
almost constant. From the viewpoint of climate and general 
weather conditions, the amount of water vapour present in the 
atmosphere, usually expressed as Relative Humidity, is of paramount 
significance; tlie Temperature of the atmosphere and the Atmospheric 
Pressure arc also important. The atmosphere is divided into the 
Troposphere, the lowest portion, the Stratosphere, the Mesosphere and 

the Thermosphere. Sec also lotiosphere, 

ATMOSPHERIC PRESSURE. Thc prcssurc at a point due to the weight 
of the column ol air above tliat point. At the earth’s surface (sea 
level) this pressure equals about 14^ lb. per sejuare inch, and w'ith 
increasing height above thc surface, the overlying column of air 
being shortened, the pressure decreases. Tlie atmospheric pressure 
is measured by a Barometer, and is normally registered in Millibars. 
ATOLL. A Coral ReeJ in the shape of a ring or horseshoe, enclosing a 
lagoon. According to Darwin’s theory, an atoll began as a fringing 
reef round an island, then the island became submerged owing to 
subsidence, leaving only the ring-shaped reel enclosing a lagoon. 
According to Murray’s theory, an atoll was formed on the top of a 
plateau or hill w'luch rose from the ocean bed to a depth at which 
thc reef-building corals live; thc outer corals of a number oi colonies 
grc^v most readily and reached thc surlacc first, thus lorming ^ 
atoll enclosing a lagoon. Neither theory, however, is entirely satis- 


AURORA BOREALIS ig 

factory, for atolls are formed in both these and probably in otlier 
ways. 



A typical Atoll in the Pacific Odearu 


attrition. The mutual wearing down of rock particles during 
artsport by wind, water, or icc, so that they become reduced in 
size, smoothed and rounded: not to be confused with Abrasion. 
UREOLE, Metamorphic. See Metamorphic Aureole. 

""ennnfphenom- 

southern hemisphere, corresponditig to the Aurora 

I northern hemisphere, being most often visible in 
latitudes higher than about 65^^ S. Like Aurora Borealis, it takes 
pi 3 .ee in the lonosphtre^ 

^ sl^in lights. Thehght phenomenon 

hioh 1^^ northern hemisphere, mainly in tiie 

Aurora comprises an electrical discharge, and 
^ south as in England it is almost always 

^ Storm-hux not when it is limited to 

gner latitudes. It assumes a variety of forms: the most stable form 

e quiet arc of light, which sometimes persists with little visible 
ange for many hours; an arc with streamers, on tlie other hand, 

in th^wlL^# Australis, it takes place 

TJnirwi c rarely seen in southern Europe, is uncommon in tlie 

raniHl southern England, but its frequency incrcastts 

rapidly northwards; it is common, for instance, in the Orkneys and 
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AUTUMN 


Shctlands, and a belt of maximum frequency running north of 
Norway and south of Greenland encircles the North Magnetic Pole, 
Its actual frequency is uncertain, for it is obscured by daylight and 
by cloudy skies, and, when weak, by moonlighter twiliglit. 

A u T u M N. Sec Seasons. 

AUTUMNAL EQUI N O X. ScC 

AVALANCHE. A vast mass of snow’ and ice at high altitude which has 
accunuilated to such an extent that its own weight causes it to slide 
rapidly down the mountain slope, often carrying with it thousands 
of tons of rock. An avalanche may thus work immense havoc, 
dc’stroying villages, roads, forests in its path. The term is sometimes 
used for a fall of purely rock materials, but this phenomenon is 
better described as a landslide. 

AVALANCHE CONE. The mass of material deposited where an 
avalanche has fallen, including snow, ice, rock, and all other 
objects which have been carried away by it. 

AVALANCHE WIND. Tlic high wind produced by an .dea/ancAc, which 
sometimes causes destruction at a comiderable distance from the 
avalanche itself. 

AVEN (French). A term applied in France, mainly in the Gausses 
region, to a Sink Hole. 

AXIS, earth’s. Tlie imaginary line, joining tiie North Pole and the 
South Pole through tlic centre of the cartli, on which the cartli 
rotates once in every 24 hours. It has an inclination of 66^“ to 
the plane of tlie earth’s Orbity and its position at any time of the 
year is thus parallel to its position at any other time. Sec Precession 
oj (he Equinoxes. 

AZIMUTH. The horizontal angular distance between the vertical 
plane passing through the observer and the Poles of the earth and 
the vertical plane passing through the observer and the given 
object; it may be measured in degrees (o°—iBo’’) eastward or west- 
wartl from the Pole, as in nautical astronomy, or in degrees (o°— 
3()o”) clockwise from true north, as in meteorology. 

azi.muthal projection. Sec Zenithal Projection. 

AZON AL SOIL. A soil which has not been sullicicntly subject to soil- 
forming proccsse.s for the development of a mature profile and so 
i.s little cliaiigcd from the parent rock material. Examples arc soils 
forming on screes, on recently deposited alluvium, and on sand 
dunes. 


BANKET 
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BACKING. The anti-clockwise change of direction ofa wind, e.g. from 
E. through NE. to N. It is tfie opposite change to Veering. 

backwash. The receding movcjnent of sea water down a beach 
after the breaking of a wave. See Swash. 

Bad lands, badlands.* An elevated, arid region which is seamed 
and lined with deep gullies by the occasional heavy rain, normal 
precipitation being insufiicient to support an adequate protective 
covering of grass or other vegetation. It is thus almost valueless for 
agriculture or pasture land. Unequal resistance of the rocks often 
leaves tall columns and platforms standing out above the surround¬ 
ing land. Such a region is named after the so-called Bad Lands oft lie 

western U.S.A., where they occur particularly in western South 
Dakota. 


BAGUIO. The Tropical Cyclone experienced in the Philippine Islands: 

a number of the tropical cyclones or Typhoons of the western Pacific 
pass over the islands, 

bahada, bajada (Spanish), A piedmont alluvial plain, formed by the 
coalescence of several AiliwialFans. 
bai-u. See Plum Rains. 

Bajada (Spanish). Sec Bahada. 


ballon sonde or sounding balloon. A balloon with a meteoro¬ 
graph attached which i.s used for taking ‘soundings’ of tlie upper air. 
^tcr being inflated with hydrogen, it is set free, and rises through 
Uie atmosphere to a height of several milc-s; the self-recording 
insyuments of the meteorograph register the pressure, temperature, 
and humidity at various heights. Finally, the balloon bui-sts, tlic 
meteorograph fails to earth, being protected from injury by a light 
amboo framework, and the meteorological records are obtained. 

e ballon sonde lias been superseded by the Radiosonde. See also 
Jiwi Balloon, 


bank, (i) A portion of the sea bed raised above its surroundings, but 
covered with enough water to permit navigation, e.g. the Dogger 
Bank in the North Sea. See Sandbank. 

(2) The sloping ground along the edge of a ri\'er, stream, or lake. 

banket (Afrikaans). The conglomerate rock which forms the rich 

go d reef of the Wiiwatersrand area in tiie Transvaal, South Africa, 

named alter a type ol cake made by the Boers, which it is suppostxl 
to resemble. 
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BANNER-CLOUD 

BANNER-CLOUD. A cloud w'liich forms on the lee side of s mountain 
or hill summit. Xhc enforced rise of air due to the obstruction of 
the mountain causes the water vapour in the air to condense and 
form the cloud; some distance down wind there is a descent of air, 
causing a re-heating and evaporation of the water drops, and there 
the banner-cloud disappears. Thu.s, although there is a constant 
stream of new air through the banner-cloud, the cloud itself 
remains stationary. Two well-known examples of a banner-cloud 
arc the Table Cloth over Table Mountain, near Cape Town, and 
the cloud which forms over the Matterhorn. 

BAR. (i) The unit of atmospheric pressure, equal to one million dynes 
per square centimetre, and equivalent to 750.1 mm. or 29.53 in. of 
mercury at 0° C. in latitude 45'’ ; for actual measurement of atmos¬ 
pheric prtssurc, the Millibar b in more general use. 



Sand Bars along (he coast of Texas, untk bays and 
lagoons on the landward side. 


(2) A ridge of sand and shingle formed in the sea across the mouth 
of a river or tlie entrance to a bay or harbour and lying approxi¬ 
mately parallel to the coast: often called an of shore bar. To distin- 
gubli between the bar which is submerged, even if only at high 
tide, and the bar which b exposed, the latter is sometimes term«i 
a Barrier Beach or Barrier Island. See Tornboio^ Nehnmg. 
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BARKHAN, BARCHAN, OF BARCHANE. A cresccnt-shapcd sand 
Dune^ with the homs of the crescent projecting down wind, caused 
by the sand being blown round the edges as well as over the top 
of the heap, forming in a region where the wind direction is 
virtually constant; the windward slope is gentle, the leeward slope 
relatively steep. It is common in the desert areas of Turkestan. 
Sometimes several of the barkhans join together, and so lose their 
individual crescent shape. 


Dominant Wind 



A tjyf/ical Barkkan, 


Barooram. The continuous record of atmospheric pressure made 
by a Barograph. 

barograph, a self-recording Barorri^ter, in which a continuous trace 
of the atmospheric pressure is made on a Barogram fixed to a rotating 
drum actuated by clockwork. One type records the variations of 
pressure shown by a mercury barometer, but the type in commonest 
tise IS a modified aneroid barometer, sometimes called an Aneroido- 
graph. The barograph is more useful for indicating the rise and 
fall of atmospheric pressure than for giving the actual pressure at 
any particular time. 

Barometer. The instrument used for measuring the Atmospheric 
Pressure. In its simplest form, known as the mercury barometer, a 
column of mercury is held in a closed glass tube inverted over a 
bath of mercury; this column of mercury is thus balanced against 
the weight of the atmosphere, and its length affords a measure of 
that weight, i.e. of the atmospheric pressure. At sea level on the 
earth’s surface a column of mercury 760 mm, long represents the 
mean atmospheric pressure; the Afillibar is now the unit in which 
atmospheric pressure is usually measured, 1013.2 mb. being 
equivalent to 760 mm. of mercury. 












2a barometric pressure 

Another type of barometer is the aneroid barometer, which consists 
of a hollow metallic box or capsule nearly exhausted of air, 
lid fluted so as to render it flexible; a lever is mounted with a needle 
lo indicate on a graduated dial the variation in pressure on the ltd. 
The aneroid barometer is used where convenience of handling is ol 
greater importance than accuracy, as in the domestic wail or tab e 

barometer, and in the Barograph. 

barometricpressure. See A tmosph£Tk Pressure. 

barometric TENDENCY. See Prrjrurr Tfnimo'. 

BARRAGE. A large structure erected across a river in order to store 
water, usually for irrigation. If hydro-electric power is also pro¬ 
duced, the structure is generally termed a Dam. 

BARRANCA, BARR ANCO (Spanish). A ravine or gorge sometimes 
formed, for instance, on the lower slope of a volcano, when heav-y 
rain causes a torrent to sweep downwards and cut through the soft 
Volcanic Ash, e.g. on Tenerife (Canary Islands). 

barrier beach, barrier island, a Bar that is expased even at 
high tide and is separated from the coast by a Lagoon: common 
along the Atlantic coast of the U.S.A. from New Jersey to Florida 
and also along the coast of the Gulf of Mexico. Well-known seaside 
resorts, e.g. Palm Beach, Miami Beach (Florida), have devclopcxi 

on barrier beaches. 

BARRIER REEF. Sec Cora//?«/. 

BARROW or TUMULUS. A mound, dating from prehistoric times, 
built over a burial ground: commonly found in western Europe, 
including the British Isles, 

BARYSPHERE OF cENTRospHERE. A term, now little used, which 
has been applied by some geologists to the Alantle beneath the 
Lithosphere or earth’s crust, by others to the entire mass of the earth 
beneath the lithosphere, including both mantle and Cor<. 

BASALT.* A dark-coloured, fine-grained Igneous Rock, formed by the 
solidification of Lava. It belongs to the basic group of igneous rocks, 
containing a relatively small proportion of silica (on average 49 
per cent). There are many types ol basalt, widely distributed 
throughout the world and sometimes occurring in huge masses. 
Basalt may solidify in hexagonal columns, as in the Giant’s Cause¬ 
way, N, Ireland. 

BASE-LEVEL. The lowcst Icvcl to wliicli a stream can wear its bed. 
The length of time taken for the bed to reach base-level depends on 
the rate of erosion; generally speaking, this will be less for a large 
stream than for a small one, and will be less over weak rock than 
over resistant rock. The permanent base-level is the level of the sea; 


a lake provides a temporary base-level, but the sediment deposited 
in it by the stream destroys its efTect. 

BASIC LAVA. See Lao(U 

basin, (i) a region in which the strata dip in all directions towards 
a central point. If coal deposits arc present, it is called a coal basini 
e.g. the Donets Basin or Donbas, U.S.S.R. 

(2) The total area drained by a river and its tributaries, termed a 
river basin. 


While the term is principally used in the above senses, it is also 
applied to an extensive hollow or trough in the earth’s crust; if 
occupied by an ocean or a lake known as an ocean basin, a lake InLfin 
respectively. As specifically named, a Syncline may be termed a 
basin: e.g. London Basin, Paris Basin. Again, the Great Basin of 
the SW. United States is merely a large area partially enclosed by 
mountain ranges. 

BASIN IRRIGATION. See Irrigation, 

basket of eggs’ relief, a descriptive term for the t>pe of 
Relief created by a swarm or cluster oi Drunilins, 
bat puran. The season of‘sea open’ in the Arabian Sea: the winter, 
or period of the NE. AIvnsoon, when the dominant feature of the 
pressure system over Asia is the .Sihei ian anticyclone, winds being 

comparatively light over the Arabian Sea, and therefore favourable 
to native sliipping. 

bat hiddan. The season of‘sea closed’ in the .Arabian Sea: the 
summer, or period of tfie SW. Alomoon, when off-shore winds from 
the Somaliland region cause the Arabian Sea to be so stormy that 
nadve shipping is laid up. 

batholith or bathylith, A dome-shaped mass of igneous rock 
formed by tlie intrusion of Afagma, often consisting of Granite. It is 
usually much larger than a laccolith, often extending over hundreds 
of square miles, and appears to have replaced ratlier than displaced 
the invaded rocks. Batholiths are revealed when the overlying rocks 
have been worn away. They form the sub-structure to mountain 
ranges, and appear to continue downwards to enormous deptlis. 
bathyal zone, See. Continental Slope, 


bathyscaphe, a spherical steel chamber with observation port- 
olcs, used for exploring the dcep<^st parts of the ocean (see Deepi)\ 
attached to it is a float shaped like a submarine. 

BA Y. A wide indentation into the land formed by the sea or by a lake. 
Bay bar. a Bar which extends across a bay; being attaclied to the 
land at both ends, it is thus distinct from a Spit. 

bayou, a marshy creek or ofishoot to a river or lake; occurring in 
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flat country, it remains swampy owing to floods, river seepage, and 
lack of drainage. The term is chiefly used in the southern United 
States, where it often signifies an Ox-Boiv Lak^. 

BEACH. The strip of land or terrace bordering the sea, sloping gently 
downwards from the land, usually recognized as that part w'hich 
lies between high and low water marks, and formed by the action 
of the sea; it may consist of shingle, sand or mud. A cliff standing on 
the landward side of the beach is gradually worn doNvn by the sea, 
and the beach is thus widened, but when the waves can no longer 
reach the clifl, erosion by the sea practically ceases, and the beach 
no longer widens. See Raised Bearh, 

BEACH CUSP. A small-scale pointed ‘headland* on a beach, one of a 
series alternating with small ‘bays’, formed by wave action. The 
distance between cusps varies between about 5 m. and 60 m. 

BEARiNO. The horizontal angle between the direction of an object 
and the Meridian through the observer, measured in degrees (o*^- 
360°) clockwise from true north; this is the true bearing of the object. 
The magnetic bearing Is the corresponding angle measured clockwise 
from tlie magnetic north. The bearing of an object may be given 
in terms of the compass points, e.g. N. 40° W., or 40° W. of N., or 
approximately as N\V., etc. See Aziainth. 

BEAUFORT scAi.E. Thc serics of numbers devised by Admiral Beau¬ 
fort at the beginning of the nineteenth century to differentiate 
approximately between various wind strengths: e.g. o on thc Beau¬ 
fort Scale represents a calm, the air being practically motionless, 
while at thc upper end of the scale 12 represents a hurricane, the 
surface wind speed being greater than seventy-five miles per hour. 
Between these two extreme’s, the numbers indicate the intervening 
wind speeds, which can usually be estimated approximately by 
such natural phenomena as smoke drift, leaves and twigs in con¬ 
stant motion, small waves on inland water, violent movement of 
trees, slight structural damage to buildings. The various wind 
velocities to which the numbers on the Beaufort Scale are equivalent 
have been internationally agreed upon. 

BECK. In N. England, a small stream. 

BEDDtNG PLANE. Thc Surface which separates one layer of Sedi- 
mentary Rock from another. 

BEDROCK. I he solid rock beneath the soil, subsoil, and other loose 
rock material with which most ol the land surface ol the earth is 
covered. It is sometimes scv'eral hundred feet beneath the surlace, 
but is usually found at a much smaller dcpdi; in places, espcciaUy 
on steep slopes, it has no soil cover at ail. 

B E H E AD i N G. See RivcT Capture, 
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27 

BENCH MARK. In sur\'eying, a mark, usually cut in stone, taking the 
form of an arrow with a horizontal bar across its apex, and used as 
a reference mark in the determination of altitudes. On a Jiritisli 
Ordnance Survey map it is indicated by the letters B.M. and the 
height in feet. 

BENTHOS. The sedentary, bottom-dwelling marine organisms of 
plant and animal origin, as distinct from the Plankton and tJie 
Nekion\ they include seaweeds, molluscs, and corals. 

Bergschrund (German). The gap or Crevasse left round the upper 
rim of the glacier ice within a Cirque as the ice moves downwards, 
thus separating the latter from the rock wall beyond; it usually 
provides a diflicult obstacle to any attempt to climb from the 
snowfield to the mountain peaks beyond. The h’lench term for 
bergschrund is rimaye. 

berg wind. The warm, dry wind oiFohn type experienced in South 
Africa, especially on the generally cool western coast, being most 
frequent in winter, when the plateau of the interior is covered by a 
strong anticyclone and pressure is low over tlie ocean. The winds 
thus blow outw'ards from the plateau, aficcting all margins, and 
become heated by dc*scent. The temf>eratures may rise above 100^ 
F., and thus temporarily exceed tliose of midsummer. The berg 
wind may continue for two or tfiree days, giving ojjprcssive weatficr, 
and sometimes causing severe damage to crops; its direction and 
the season of its occurrence vary with situation. 

bight. An indentation in the sea coast siinifar to a Bay but either 
larger or with a gentler curvature: c.g. the Great Australian 

Bight. 

BILL. A narrow headland, or small Peninsula. 

bioclim ATOLOCY. Thc Study of climate in relation to life and 
health, one of its objects being to determine tlie climatic conditions 
most favourable to human habitation, especially for invalids, and 
to define the areas where such climates exist. 

biogeography. The study ol the geographical distribution of 
plants and animals over thc globe, being usually limited to the 
land surface; it is divided into Phytof^eography and Zoogeography. 

biosphere, a term sometimes applied to tliai portion of the Earth 
occupied by thc various forms of life, being additional, for pur¬ 
poses of classification, to thc three main physical zones, the Litho~ 
sphere^ thc Hydrosphere, and thc Atmosphere. 

bird’s foot delta. See Della. 

Bise (Frencli). A cold, dry wind from NW., N., or NE., experienced 

m southern France and Switzerland, often accompanied by heavy 
clouds. I- F X 


g BITTER LAKE 

bitter LAKE. A Lake whose waters contain large quantities of 
clicmical salts in solution and are therefore bitter in taste; e.g, the 
Great liitter Lake in Egypt, linked to the Small Bitter Lake by the 

B.TUM.NOutcoAL, Thc shiny black coal 

known as household coal, which according to deification of OTab 
is of higher rank, i.e. has a higher fixed carbon content than 
Ligmu, Lt lower than AnlJiracile. It is the most abundant and m«t 
important type of coal, occurring in several forms which are namrf 
according to their main use, e.g. coking coal, gas coal, steam 

coal. 

BLACK COTTON-EARTH. ScC RfgUf , 

BLACK EARTH. See 
BLACK ICE. See G7fi^(?f^froih 

blini> valley. In a KarsI lUgim , a valley, either dry. or sull 
taiiiing a stream, which ends suddenly m a cave or sink hole, where 

the stream disappears underground. 
blizzaro. a storm of powdery snow, sometimes with sm^l icc 
crystals, driven along by an abnormally liigh wind, reducing 
visibility practically to zero. Some of the snow falls from the clout^, 
but much of it is swept up from thc ground. In Canada and the 
northern U.S.A. the blizzard, a special type of CoW Wave, oiten 
disturbs the calm of the winter anticyclone, coming with a northerly 
wind of gale strength in rear of an eastward-moving depression, 
and is most dangerous over the open prairies. In polar regions 
blizzards arc frequent in some localities, at times excessively severe, 
and may continue for some days. Adelie Land, in AntaxetK^, for 
instance, is specially subject to them, and has been called * the home 
of thc blizzard’. There a sudden rise of temperature occurs at the 
commencement of a blizzard in winter, as thc surface Temperaime 
Im<eTsio7i is destroyed; in summer thc temperature falls WiUi a 

blizzard. . 

BLOCK LAVA. A shcet oSLava which has .solidified so that its surlace 

is a mass of rough, jagged blocks; the Hawaiian term Aa is some¬ 
times used. , 

BLOCK MOUNTAIN. A mountain mass formed by the uplift o ^ 
between FaulU or by the subsidence of land outside the faults, ee 


Horst. . , 

BLOOD-RAIN. Rain which Is tinted a reddish colour, leaving a 
stain on the ground. 1 he colour is due to thc imprisonment, in t 
drops, of dust particles which have been carried along in the upper 
air from a desert, often for long distances. It has been most o t 



BOLSON 

observed in Italy, the dust having originated from the Sahara 
has occurred as far afield as Great Britain* 
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blossom showers. The rains of March to May in the coffee-grow¬ 
ing districts of the monsoon region of SE. Asia; also called ‘mango 
showers’. 

BLOWHOLE. A hole near the sea-sfiore which has been formed in the 
roof of a cave, and through which air and possibly water are forced 
by the rising tide. I he term gloufi is sometimes used in Scotland. 


BLOW-OUT. A hollow formed in light soil or in sand, e.g. in a Dun^, 
by Deflation, Its formation may be initiated by destruction of tfie 
natural vegetation, or by over-grazing by animals, exposing loose, 
finely-divided material easily lifted by tlie wind. 


blue mud. a marine deposit containing mtich decaying organic 
matter and also finely-divided iron sulphide; the latter gives it its 
characteristic dark blue or slaty colour. It covers much of tlie sea 
bed of the Pacific Ocean, the Arabian Sea, and tfie Bay of Bentjal 
Green Mud, Red Mud. ^ 


bluff, a headland or cliff w'ith a bold and almost perpendicular 
front, usually applied to the steep slopes bordering a river, fhese 
bluffs are often formed by the action of tfie river In cutting into tlie 
valley sides, e.g. on the concave side of a Meander. 

Bocaoe (French). A type of farming country wliich is divided 

by hedges and trees into small fields, applied especially to .WV. 
France. 


BOO. An area ofsoft, wet, spongy ground, con.sisting chiefly of decayed 
or decaying moss and other vegetable matter. It often forms in 
shallow, stagnant lakes or ponds, and is largely produced by 
sphagnum moss; the latter spreads out from the shores, floating on 
the surface, and gives a deposit of vegetable matter on the bottom. 
In time the sphagnum moss will cover the entire surface of a lake or 
pond, a thick ma.ss of decaying vegetation lying below; tliis is often 
called a quaking bog, for it quakes under foot. Eventually, peat is 

evolved. Bogs are also formed on cold, damp mountain surfaces. 
Sec Swamp. 

bocaz. In a Karst Region, a long narrow chasm, enlarged by solution 
of the limestone, into which a surface stream may empty. 

bohorok. The fbhn type of wind experienced on the plains of Deli, 
umatra, during the NE. monsoon; being warmed and drietl by 
descent on the lee side of the mountains, it may cause mucti damage 
to such crops as tobacco. 

BOLSON. A basin of interior drainage in an arid or semi-arid region, 
w osc floor is lending to be filled by a number of AUuluiI Pans 


„o bonne’s projection 

around its flanks. Tlie term is chiefly used of Mexico and the SW. 

United States. ^ , 

bonne’s PROJECTION. A Map Projeriion which is a modification o\ 
tiic simple (one-standard) Conkal Projection, and resembles the latter 
in appearance except tliat the meridians are curved. As in the 
simple conical projection, the central meridian is straight and is 
dividctl truly, the selected standard parallel is divided truly, and 
the other parallels at their true distances apart are drawn as con¬ 
centric circles. The modification consists in the fact that all parallels 
are divided truly, i.e. the distances txtwecn the meridians along all 
parallels are made equal to those distances on tlie globe, and the 
meridians arc formed by drawing curves through the corrcsponrhng 
points on each parallel - not, as in the simple conical projection, by 
joining the vertex to the points of division of the standard parallel. 
'I'hus the projection is HomologTaphk or equal-area, and is on this 
account popular; it is not, however, suitable for the polar regions, 
and the more limited its extension in longitude the better. 



Donne's Projection. 


bora. The cokl and often very dry northerly or north-ea.sterly wind 
cxpi-rieTued along tlie eastern coast ot the Adriatic Sea and in 
iiottliern Italy, mainly in winter; it occurs when atmospheric pr«- 
sure IS high over central Ihiropc and the llalkans, and low over t le 
Mctliterraneam .\s it thus blows from the former area, it usually 
gives clear skies and cold, dry weather, but if it is associated with a 
depression over the Adriatic, it may be actompamed by heavy 
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cloud and rain or snow. If the coniincnta! anticyclone is well estab¬ 
lished, the bora may continue for several days. It often blows with 
great strength, with violent gusts and squalls, sometimes exceeding 
150 km, per hour. 

BORE. A high tidal wave experienced in a narrow river estuary, 
advancing upstream like a wall of water. It is produced by the 
sudden retardation of the normal tidal wa\'e, when it readies 
shallow water and meets the riv'er current; this causes the water 
to pile up across the river, the crest falls over, and the water moves 
along like a large broken wave. A bore is experienced in the River 
Severn, England, where at the .S/jring Tides it is often as much as 
I m. high, and also in such rivers as the Seine, Hooghly, and 
Yangtse-kiang. It is sometimes known as ati eagre or eger. 

boreal, a term meaning literally ‘belonging to tbc northsome¬ 
times applied to the northern Coniferous Foresfs of N. .-\mcrica and 
N. Eurasia and to the corresponding climate (short warm summers, 
cold winters with snow). 

BOSS. A term sometimes applied to a linthohth of relatively small size, 
especially one which is approximately circular in outline. See Slock. 

BOTTOM. In the U.S.A., an Alluvinl Ptnin, 

boulder clay. The mass of rocks and finely ground Rock Flour 
dragged along in the lower part of the ice of a glacier, and left 
behind when the ice melts. It is usually a tough, unstratified clay, 
loaded with stones, and it may he several feet thick, tliough only the 
upper few inches have been modified to form a soil. Some so-calltxl 
boulder clay, on the other hand, contains little or no clay, but per¬ 
haps sand, and no boulders. Its composition, which is very variable, 
dep>ends on the rocks from which it carnc, Boulder clay is well 
distributed over northern Europe, including the British Isles 
(except the extreme south), being the remains of the ground 
Moraines of glaciers of the Ice Age. Boulder clay is also soniefinics 
known as till. 

Bourne. An intermittent stream, applied especially to the chalk 
regions of .southern England. The bed is usually dry cxcri>t in 
vsinter, when the Water Table rises above its level. See Winterbourne. 

brae. In Scotland, a hillside or bank overlooking a valley. 

braided STREAM. A network of small shallow interlaced streams 
derived from a single stream, 11 was formed after the original stream 
bad deposited sediment, dividing and forming new channels, aiul 
then these channels had joined up, divided, and joined up many 
times. 

brave west winds. The wc-slerly Planetary Winds of the temperate 
region of the souUiern liemisphcre, wfiith, owing to the conipara- 
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lively slight obstruction by land masses, blow with great force and 
regularity. Striking tlie western mountainous coast of southern 
Chile, Tasrnania, and New Zealand, they bring heavy rainfall, 
amounting in many areas to over 250 cm. See Roaring forties. 

breaker, a wave breaking into foam as it advances towards the 
shore, where the water becomes so shallow that there is insufficient 
to complete the wave formj or a wave breaking against a rock or 
other solid object. 

BREAKWATER. A barrier built into the sea in order to break the 
force of the waves, and thus to serve as a protection against them. 

BRECCIA (Italian). Rock consisting of angular fragments cemented 
together in a matrix; it may consist of any t>*pc of material, and is 
formed in a large variety of ways. See also Conglomerate. 

BREEZE. A term usually applied to a current of air which is too light 
to be called a wind, or more specifically, to certain types of wind 
of regular occurrence, e.g. Land Breeze, Sea Breeze, 

brickearth. A fine-grain deposit which overlies the gravel in parts 
of the London Basin, England, i.e. on some of tlie Thames terraces; 
the name was originally given because of its use in brick-making, 

brickfi ELDER. The hot wind experienced in south-eastern Australia 
caused by the movement of tropical air southwards, especially 
during the summer, and often bringing clouds of dvist. Hot spells 
many days in duration, with temperatures daily exceeding 100° F., 
often occur while the brickficldcr blows. It blows ahead of a 
Depression or a Trough of Low Pressure, and precedes the Soutberly 
Burster. 

BRIDGE, natural. See Natural Bridge. 

BRIDGING POINT. The point where a river ts or can be bridged: used 
particularly of the lowest bridging point, i.e. the lowest point in the 
course of a river where it is bridged and thus frequently the location 
of an important route centre. 

BRITISH summer time or B.s.T. Standard Time, first introduced in 
igi6, in use in the British Isles for about seven months eacli year 
(Mar.-Oct.), being one hour in advance of Greenwich Mean Time 
or G.M.T.', 7 o’clock B.S.T. thus corrc'sponds to 6 o’clock G.M.T. 
For a lime (1968—71) it was adopted experimentally as British 
Standard Time for the whole vear. 

BROAD. In East .'\nglia, England, an extensive stretch of fresh water 
forming part of the course of a sluggish river, i.e. where it broadens 
out, or adjoining the river near its estuary. The Norfolk Broads, 
whicli in fact extend into Sufiolk, arc associated chiefly with the 
Bure, Yarc, and VVaveney rivers; the district, sometimes known as 
Broadland, is popular with sailing and angling enthusiasts. 
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BROCKEN, SPECTRE OF THE. The greatly magnified shadow of an 

Observer thrown on to a bank of cloud or a mist in a mountainous 

^gion: so called after the Brocken, a peak in the Har^ Mountains 
Germany. ’ 

bronze age. The period when men used implements and weapons 
made of bronze, an alloy of copper and tin. It does not necessarily 
denote a fixed chronological period in history, but marks a stage of 
human culture through which many peoples of the world passc*d, 
in their progress from Stone Age to I ron Age. 

brook, a small stream or rivulet. 
brown coal. SeeLigniu. 

bru^ckner cycle. The cycle of various climatic and other natural 
phenomena, recurring very irregularly, which inclufie periods of 
warm and dry years alternating with cold and damp years, the 
advance and retreat ol Alpine glaciers, tlie level of the Ca.spian .Sea 
and its inflowing rivers, and a number of meteorological data. 'I'his 
cycle had been known before Bruckner, but he rediscovered it in 
1890, and calculated its average length at approximately thirty-five 
years; individual cycles, however, range in length from twenty-five 
to fifty years. 

buffer state, a state situated between two or more powerful 
states; usually independent, and serving the purpose of helping to 
prevent war between them. Belgium used to l)c considered a bufier 
state between France and Germany, 

built-up area. The area of a tow n that is covered with buildings 

^d thus can only be subject to furtlier development alter the 
demolition of those buildings. 

bund. Chiefly in India, an artificial embankment, dyke, or dam. In 
certain Chinese ports which have or have had conuiierciat links 
With England, c.g. Slianghai, the Bund is the name given to the 

waterfront. 


. o*L cold, fierce, northerly or north-easterly wind experienced 
1 cria and Central Asia, mainly during the winter in rear of a 
depression, breaking the comparative calm of antityclonic con- 
itions, carrying with it snow and ice particles; it thus corresponds 
to t e Canadian Blizzard. It reaches gale force, often blows at tern- 
^ratures of 20“ or more below zero F., and is thus dangerous to 
t uman and animal lile, especially on the open steppes, as tlic 
blizzard js on the prairies. A strong north-easterly wind in summer 
IS a so called a buran. The w'inter buraii is afso termed the PuTi>a, 
Burn. In Scotland, a brook or small stream. 


^ term used mainly in Australia, New Zealand, South Africa, 
the United States for a region covered v\ ith scrub or woodland 
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not yet cleared for cultivation; or, more loosely, any wild and un¬ 
cultivated region, even though not wooded. 

BUTTE. A flat-topped hill, formed when a stratum of hard rock over- 
lies weaker layers and protects them from being worn down. The 
butte is similar to but smaller than a Alfsa, and is often produced 
from a mesa when the latter is reduced in size through dissection 
and erosion: it is characteristic of the arid plateau region of the 
western United States. 

BUYS ballot’s law. The la%v, enunciated by Buys Ballot in 1O57, 
which slates that if an obscrv'cr in the northern hemisphere stands 
with his back to the wind, the atmospheric pressure will be lower to 
his left hand than to his right, the reverse being true for the southern 
hemisphere. Expressed in a different way, the law states that in 
the northern hemisphere the winds move antl-cloekwise round 
centres of low pressure and clockwise round centres ol high 
pressure, the rcveise being true, again, for the soutliern hemi¬ 
sphere. 


G 

CAATiNGA. The Thom Forest of NE. Brazil, in a region of deficient 
rainfall, containing cacti, acacias, and other drought-resistant 
plants, 

CACiMBO. The hea\^ mist and low cloud, from which drizzle some¬ 
times hdls, occurring in the mornings and evenings along the coast 
of .Vngola. They are characteristic of the dry season, when they 
cause the air to become extrcntcly moist, and die out in the rainy 
season. 4 'hcy correspond to tlic Smokes ol the Guinea Coast, 

CAU ASTRAL MAP. A large-scale map which shows individual proper- 
tic’s. The term is also rather loosely applied to other maps on a 
similar large scale; for example, the O.S. map of Great Britain on 
the scale of i :2500 (approx. 25 in, to t mile) is often regarded as a 
cadastral map, despite the fact that it docs not show all property 
boundaries. 

CAiNozoic or KAiNOZOic or CENOZOic ERA. The Ncw Life Era, 
the third and latest of the major di\'isions of tlie geological scale ot 
time (after Pre-Cambrian time), extending over about the last 
70 million years: that part of the earth’s history dating from the 
close of tlic Mesozoic Era to the present time. It is divided into the 
Tertiary (earlier) and Qiiaternary periods. Some geologists, how- 
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ever, regard it as being synonymous with Uie Tertiary, the 
Quaternary being considered a separate or fourth great era. Tlie 
Cainozoic Era is the era wlien mammals were widely distributed 
over the earth, and the abundant vegetation was beginning to 
resemble that of today. 

CAIRN. A heap of stones, in ancient times erected for memorial pur¬ 
poses, but more recently often erected as a landmark, 

CALCAREOUS. Containing a substantial proportion of calcium 
carbonate: generally applied to rocks and soils. 

CALCIFICATION. In an arid or serni-arid region, the deposition of 
calcium carbonate near the surface of the soil, brought about by 
the rise of water containing the salt in solution, through capillary 

action; the water evaporates, leaving behind an accumulation of 
solid calcium carbonate. 


CALDERA.* A large basin-shaped Crater bounded by steep cliffs, 
usually formed by the subsidence of the top of a volcanic mounta in, 
and sometimes occupied by a lake. 11 the volcano is not yet extinct, 
one or more active cones may exist within the caldera. In one of the 
largest known calderas (23 km. by j 6 km.}, that of .A.so-san, in 
Kyushu, Japan, for example, there is an active volcano (Naka- 
dake). The best-known caldera in North America is at Crater 
Lake, Oregon, in which stands a small island which is a volcanic 
cone formed after the original volt anic summit had sunk. 


calendar, a system by which time is divided into fixed periods, 
Known as years, months, days, etc. The year, the month, and the 
tolar days are natural periods of time which have always been used 
in the preparation of a calendar; they correspond respectively with 
e period of the earth’s revolution round the sun — 365 days, 5 
ours, 48 minutes, 46 seconds, the period of revolution of the moon 
tound the earth, and the period of rotation of the earth on its axis. 

ne obstacle to the production of a calendar is the fact that the 
year is not an exact multiple of the time of the moon’s revolution 
round the earth or of the solar day. 

To give a solar year of 365 J days, three consecutive years of 365 
ys and a fourth or leap year of 386 days arc arranged. But such a 
>^1’ is It minutes 14 seconds longer than the trtje year. The 
fcgorian Calendar (New Style) now in use corrects this error by 
arranging that the centurial years .shall be taken as leap years only 
^ ten they are exactly divisible by 400, 1 bus i 700, 1800, and 1900 
v^rc ordinary years, but 2000 will be a leap year. The error is 
r uced by this means to less than one day in 3000 years. 

Calina. The haze which occurs during July and August in Meditcr- 
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rancan lands, reduces visibility, and turns the blue sky into a dull 
grey colour; it is caused by dust particles which have been swept up 

by strong winds. 

CALM, The state of the atmosphere when there is virtually no hori¬ 
zontal movement: the wind speed is less than i knot and is recorded 
as Force o on the Benufort Scale. 

CALMS OF CANCER. The region of calms and light winds within the 
belt of high pressure near the Tropic of Cancer. See Horse Latitudes. 

CALMS OF CAPRICORN. The region of calms and light winds within 
the belt of high pressure near the Tropic of Capricorn. Sec Horse 

Latitudes, 

CAL VINO. The detachment of an Iceberg from the front of a glacier, 
when tlie latter reaches the sea, or the detachment of a portion of 
an iceberg wlicn the latter is afloat. 

CAMPOS. The tropical grasslands or Savanna of Brazil, situated south 
of the equatorial forests of the Amazon basin. They vary between 
open treeless grasslands and areas in which there are considerable 

stretches of woodland. 

CANAL. An artihtial watercourse, usually cut in order to facilitate 
the cheap transport of bulky goods by barge, when the time taken 
in transit is not an important factor. A canal is often cut between 
two important rivers, in order to improv'c the w'atcrway systems of 
the area, c.g. the Rhinc-Marne Canal. Canals are also often con¬ 
structed to facilitate irrigation in regions which are deficient in 
rainfall. See also 67 itp Canal. 

CANCER, TROPIC OF- See T ropicof Cancer. 

CANYON or CANON.* A Gorge^ relatively narrow but of considerable 
size, bounded by steep slopes. It has often been formed by a river 
cutting through the soft rocks of an arid region; the scantness of the 
rainfall prevents denudation of the canyon walls, and so maintains 
their steepness, flic walls of a large canyon, however, rarely ap- 
proacli tlic vertical, and their irregularity of slope is due to in¬ 
equalities in the hardness of the rock. For instance, the Grand 
Canyon of the Colorado River in the U.S.A., the largest and best- 
known canyon in tiic world, has a depth of over a nrule, in places, 
but altliough it is very narrow at the bottom in these places, it is 
often 13 to i6 km. wide at the top. A smaller ravine througli which 
a tributary Hows into the main river is known as a side~canyon. 

CAPE. A headland, a inoie or less pointed piece of land jutting out 

into the sea. 

CAPRICORN, TROPIC OF. Scc Troptc of Capricom. 

CAPTURE, RIV E R. Scc liiver Capture. 

CARBON DIOXIDE. A gas coiiiposcd of one part of carbon combined 
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wth two parts of oxygen, and normally occupying .03 per cent of 

tile atmosphere, 

CARBONIFEROUS PERIOD. The Coal Age: that part of the Palaeozoic 
Era when coal was extensively formed. Thick layers of partially 
decayed swamp vegetation, covering coastal lowlands, had become 
buried under marine deposits when the coastal lands sank. More 
swamps were formed when the water grew shallower, and ilie 
process was repeated. As the deposiu became compressed and 
hardened, the vegetable matter formed coal. The coal thus occurs 
in seams separated by Sedimentary Rocks, such as limestone and 
sandstone, from the marine deposits. The term Carboniferous is also 
applied to the system of rocks formed during the period, including 
Carboniferous Limestone. In North .America a different termin¬ 
ology IS used, the rocks being divided into Mississippian and 
Pennsylvanian, corresponding respectively to the Lower and Upper 
Carlx>niferous divisions used in Europe. 

CARDINAL POINTS. The four main directions or points of the com¬ 
pass; north, south, cast, and west. 

CARSE. In Scotland, the low alluvial land bordering a river near to 
its mouth, c.g. Carse of Gowrie. 

CARTOGRAPHY. The art of drawing maps and charts. 

CASCADE. A small Waterfall, or a series of falls resembling steps. 

CASH CROPS. Crops which are produced for sale, and not for con¬ 
sumption by the farmer and his family. Plantation crops are of tliis 
kind. See Subsistence Croffs. 

CASTE. An exclusive and hereditary' social group which a person in¬ 
volved in the system is allotted, and to which he or she belongs 
throughout life. The caste system is particularly observ'cd by the 
Hindus; it confers many privileges on the members of the higher 
castes, but condemns those of the lower castes, formerly known as 
the ‘ untouchables’, to the most menial labour, such as scavenging, 
for life. There are now signs, however, that the rigidity of the 
system is gradually being broken down- 

CATARACT. A great Waterfall or series of falls, or sometimes, as on 
the River Nile, Rapids. 

CATCH CROP. A crop sown in order to utilize land that would 
otherwise lie fallow, and in general grows and matures quickly; 

It may be grown, for example, between one main crop and the 
next- See also Cover Crop. 

CATCHMENT BASIN Or DRAINAGE AREA. Tlic region which drains 
all the rain water that faU.s on it, apart from that removed by 
Waporation, into a river or stream, which then r.arries the water to 
the sea or to a lake; h may tlius coincide witii the Rioer liasitu Its 
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boundary is defined by the ridge beyond which water flows in the 
opposite direction - away from the basin. See Watershed. 

GAUSSES.* The region of limestone plateaux in the southern part of 
the Massif Central, in France, exhibiting many of the typical 
surface features of a Karst Region', the term being used for specific 
plateaux, e.g. Causse de Larzac. The name is derived from cau, the 
local version of the French word chaux (limel. The term b also 
sometimes applied to similar limestone regions elsewhere. 

CAVE, A subterranean hollow space in the earth’s crust w'hich may be 
entered from the surface. A sea-cave may be produced by the action 
of the waves, and also by boulders and pebbles being thrown 
against a clifTby the sea. It may be formed, too, by the contraction 
and expansion of the air in a rock fissure as the waves advance and 
retreat; the air is compressed by the rise ol each w'ave, and allowed 
to expand as the wave falls, so that in time the roof and walls of the 
cave may be broken up and the cave enlarged, even though the 
waves themselves have not actually come into contact with the 

rock. 

Inland caves are olten formed in a limestone region, where w^ater 
containing carbon dioxide dissolves out underground channels, and 
enlarges them in places to the dimensions ot caves, usually with a 

stream flowing through them. Speleology, 

CAVERN. A term generally regarded as synonymous with Cave^ 
though sometimes implying one of large dimensions. 

CEi-EsiiAL EQUATOR. Thc imaginary circle formed by the inter¬ 
section of a plane through the centre of tlie earth perpendicular to 
its axis and the Celestial Sphere; it thus corresponds in thc celcsual 
sphere to the terrestrial Equator on the earth. 

CELESTIAL SPHERE, A sphere of infinite radius, having its centre at 
some point within the solar system, as, lor instance, at the centre of 
tfie cartli, on to which all members of the solar system may be 
projected. 

CELSIUS SCALE. A name often applied to the Centigrade Scale of 
teniperatures, which was originally devised by tlie Swedish astron¬ 
omer, Anders Celsius (1701-4*1). 

CE NO ZOIC ERA. See Cflitif zoiV Era. 

CENTIGRADE SCALE. The temperature scale used over most of thc 
world. It is the simplest scale devised, the two'fixed points , the 
Freezing Point and the Boiling Point of water, being respectively 
and ioo“. To convert a temperature on this scale to one on the 
Fahrenheit Scale, it should be multiplied by i.B, and then 32 should 
be added: F.= (i.Bx C.) + 32. 

CENTROSPHERE. See Baryspbere, 
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CHAIN. A mountain system consisting of a collection of more or less 
parallel ranges, and possibly including plateaux, provided that the 
general longitudinal arrangement is maintained. The term is also 
loosely applied to other features when several of these occur in 
line, e.g, a chain of islands. 

CHALK. A soft white or greyish type of Limestone which sometimes 
consists largely of the calcareous remains of small marine organisms 
and fragments of shells; in its purest form it may contain as much as 
99 per cent of calcium carbonate. 

CHALYBEATE. Containing iron, e.g. a Afinernl Spring, 

CHANNEL, (i) A relatively narrow stretch of sea between two land 
masses, and connecting two more extensive areas of sea. 

(2) A river bed. 

(3) The deep, navigable part of a bay, harbour, etc. 
chaparral. The low, dense Scrub, principally shrubs and bushes, 

which is characteristic of regions having a NIediterranean climate: 
usually applied to that part of California, U.S.A., which enjoys this 
climate. It corresponds to the Maquis of the Ivlediterrancan area in 
Europe. 

CHART. (I) A map of any type. See VVeatfier Chart, 

(2) A map to facilitate navigation at sea by indicating noteworthy 
features, such as the depth of the oce.an. 

(3) A graph. 

CHERGoi. In Morocco, the hot dry easterly wind which blows from 
the Sahara and parches the soil. Farmers often protect their crops 
by erecting Windbreaks. 

chernozem (Russian) or black earth. A fine, fertile soil, black 
or dark brown in colour, covering an extensive area of the souiltern 
U.S.S.R. north of the Black Sea, and part of Hungary and 
Rumania, containing a large proportion of Humus (in the .-X hori¬ 
zon) and some lime (in the B horizon). The soil is so rich in plant 
foods that it will take crops for long periods without the addition of 
fertilizers, and has no superior for production of cereals, etc. A 
sirmiar soil also covers a belt of land extending from Saskatchewan, 
Canada, through N. Dakota to Texas, U.S.A. It is associated with 
a natural cover of grass. 

CHILI. The hot, dry, southerly Sirocco v/ind of Tunisia, N. .Africa. 
CHIMNEY. A narrow clell in a rock, especially in the Lake District, 
England, wiiich a climber can ascend. 

CHINA CLAY or K AOLi N. A whilisli ciay formed by the decomposition 
ihtz FeULspar in Granite and extensively used in the nianofacturc 
of china or porcelain. 

Chinook. The warm, dry, Fb/ui type of wind experienced along the 
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eastern side of the Rocky Mountains in Canada and the U.S.A. It 
normally blows on the southern side of a depression which is mov¬ 
ing eastwards across the continent, and is south-westerly, though i 
direction is considerably modified by local topography; it is thm 
commonest during winter and spring. Being dried and 
adiabatically by descent from the Rockies, the chmook raises he 
atmospheric temperature, sometimes 30^ to 40 F 1 n fifteen mmu es, 
providing a great contrast to the anticyclomc cold, melts and dries 
up the winter snow, and so makes grazing possible almost through¬ 
out the winter. It is thus of major economic importance, ^pecially 
in the pastoral regions, from southern Colorado, U.S.A., as lar 
north as the lower Mackenzie River, m Canada. Strong and 
frequent Chinooks mean tliat the winter is mild, and pastures 
arc available practically without interruption; absence ot 
Chinooks means a severe winter, and probably heavy losses of 

livestock. , . j 

CHRONOMETER. An extremely accurate timekeeper, sueli ^ is usrf 

to determine UngitucU at sea; in tlie latter case, It is poised so as to 
remain horizontal, whatever the posiuon ol the ship. 

c 1 N1) E R CO N E. See 

CINOEKS, VOLCANIC. Scc LapUU. 

ClRCU.MDENUDATiON Of CIRCOMEROSION, MOUNTAINS OF. A 

term, now little used, for mountains which remain when less 
resistant rock masses have been worn away. See lielut Alountams, 

Aionadnock, Jnselberg. 

ciRtiUE (French) or corrie, A deep, rounded hollow with steep 
sides, formed through erosion by snow and icc. and thus character¬ 
istic of regions which have been glaciatc^d. In regions where glaciers 
still exist, JVVt^ often lies in the cirques, is rcinlorced by snow Irora 
die lieiglits above, and feeds the glacier. In regions where glaciation 
took place in the distant past, numerous lakes often fill the cirque, 
and enhance the beauty of the mountain scenery. the 

term is often used, in Scotland ‘conic’ or ‘coire’ (Gaelic), bee 

also Aiiotion. 

CIRQUE glacier. A small glacier within aCiV?i^. 

CIRROCUMULUS. A type of high Cloud, made of icc crystab, and con¬ 
sisting of small flakes or globular masses, in groups or lines, some- 

times known ris a ^ AJackerel Sky , ^ 

CIRROSTRATUS. A uniform, thin, milky veil of high Cloud which 

does not blur the outline of the sun or moon, but produces Halos^ 
CIRRUS. A t>pc of high Cloud, comisting of detached pieces, delicate 
and feathery in appearance. Sec ahoPoise Cirms. 

CIVIL TWILIGHT. Scc TwiUght. 
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clay. CO An exceptionally fine-grained substance, ver>’ retentive of 
mot,ture, often becoming plastic when mixed ^^^th water Of the 
various types of day, which difTer according to texture and also 
ori^n but are all grouped together as Sedimentary Rocks, many 
Uay^^^ amounts of silicates of alumina. See also Boulder 

(a) In pedology, a soil in which the diameter of the particles is less 

than 0.002 mm., irrespective of their mineral character. (Some soil 

scientists take 0.005 mm. as the limiting diameter of the particles ) 

clear.no A prece of land cleared for cd.iva.ion, cpi-iaHy die 
primeval forest. / ^ 

cleavage. The splitting of a rock, which has been submitted to 
great pressure, into thin .sheets or slabs. Tlic direction of cleavage is 
occasionally parallel to the stratification of the rocks, but usually is 
inclined or at right-angles to it; like jointing, it is due to planes of 
weakn«s m the rock. See J.m/. Roofing slate provides an example 
ot a rock m which cleavage is well developed. 

cliff, a liigh and extremely steep rock face, approaching the 
cr icalj ejtfier inland or along a cioastline. 

CLIMATE. The average weather conditions of a place or region 
roughout the seasons. It is governed by latitude, position relative 

oceans, and local geographical conditions, 
a y speaking, the interiors anti the eastern parts of the great 
continents have a continental climate, with small rainfall, low 
urnidity, and a great range of temperatures, both diurnal and 

u ^ western parts of continents 

a eavier rainfall, higher humidity, and more uniform tem- 

^mtures; there are numerous exceptions, however, and local 
^ins'^eTc^’"'' '' proximity of moun- 

Near to the equator, climate is almost synon>'mous with Weather as 
ere IS so little variation in the latter. But between the I'ropics and 
e o es, especially in tlie region of the Westerlies, the weather is 

conTisrterrm^^**' in 

One of ,he main »rcas into which (he earth b 

sam to Climate. /VJl geographers do not employ the 

aine nomenclature, but the four principal climatic regions which 

^ recognized are the tropical, sufi-tropical, intermediate 
rc-ff- polar. Fbe-se may then he sub-divided into other 

/ tropical region, for instance, arc the equatorial 

or I, Monsoon, Sudan type (see Savanna), and dry 

o esert regions (see Desert Climate). In the sub-tropical region 
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are the drv sub-tropical or Mediterranean Climate and the wet sub¬ 
tropical or Colton Beit Climate. In the intermediate or temperate 
region arc various sub-divisions of the Maritime Climate and the 
Continental ClimaU. Finally, there is the polar or Arctic climate (see 
Jee-Caf) Climate and Tundra). Where the normal characteristics of 
any of these regions are masked by altitude, a Mountain Climate may 
be said to prevail. 

CLIMATOLOGY. Thc scicncc which treats of the various climates of 
the eartli, and their influence on thc natural environment. 

CLIMATOTHERAPY. Thc treatment of disease through suitable 
climatic environment, often, but not always, found in recognized 
health resorts. As climate is subject to seasonal variations, the re¬ 
quired environment may have to be sought in different localities at 
different periods of the year. 

CLiMOGRAPH. A graphical representation of the differentiation 
between various types of climate. Mean montWy values of the IVet 
Bulb Temperature as ordinates are plotted against the Relattoe 
Humidity values as abscissae, and a closed, twelve-sided polygon, 
thc climograph, is obtained. This reveals the type of climate at a 
glance: a climograph showing wet bulb temperatures and relative 
humidities whicli arc all high, for instance, depicts a constantly 

hot, damp climate. See//>'tArr£ra/>A. 

CLINOMETER. An instrument for determining the difference in 
elevation between two points and therefore used in finding the Dip 
of a rock stratum, the slope of an embankment, etc. 

CLINT. A ridge of bare rock between Grikes or fissures in a limestone 
region. The classic example of dints and grikes is seen in thc lime¬ 
stone surface above Malham Gove, in Yorkshire, England. 

CLOUD. A mass of small water drops or ice crystals, formed by the 
Condensation of the water vapour in the atmosphere, usually at a con¬ 
siderable height above the earth’s surface: the water vapour being 
created by evaporation of surface water - oceans, lakes, rivers, etc. 
AJtliougli clouds assume an almost infinite variety of forms, two 
main types arc recognized, according to their shape and mode of 
formation: cumuliform or ‘heap’ clouds - clouds of great vertical 
depth - and stratiform or ‘layer’ clouds. Meteorological classifica¬ 
tion of clouds, internationally agreed upon, is more specific, how¬ 
ever, and describes ten principal forms, which for convenience are 
separated according to their approximate height above the earth s 
surface as low, medium, and high clouds. About 2,ooo m. is usually 
taken as tlie upper limit of low clouds, medium clouds occurring 
witliin the range of 2,000 to 6,000 m., and high clouds from 6,^ 
to 12,000 m.; these heights are applicable to temperate latitudes, 
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for in the tropics they tend to be greater. The ten forms above- 
mentioned are: 

(1) Low clouds: Stratocurmdus, Nimbostratus^ Cutntdus, Cwnulonimbus 

Stratus. ’ 

(2) Medium clouds : Altocumulus, Altostralus. 

{3) clouds: Cirrus, Cirrostratus, Cirrocumidus. 

There are, in addition, certain sub-divisions of these. 

CLOUDBURST. An abnormally heavy downpour of rain, usually 
associated with a Thunderstorm; in temperate regions it is necessarily 
short-lived, for the available supply of water vapour is soon ex¬ 
hausted by it. During this siiort time, however, it may cause con¬ 
siderable damage, tearing up the ground and transforming gullies 
into raging torrents. Cloudbursts, though possible anywhere that 
rain falls, are most frequent in mountainous districts. There they 
are sometimes caused by the sudden stopping of tlie upward move¬ 
ment of heated air a.s a storm crosse-s a mountain range; with the 
cutting off of this supply of rising air, the raindrops and hailstones 
which had been supported by it fall in much shorter space of time 
than if the supply had been maintained. 

cloudiness. The state of the sky with respect to clouds, or, in meteo¬ 
rological and climatological terms, tlie amount of sky covered by 
cloud, irrespective of the type; it is estimated visually, and is usually 
expressed in eighths of sky covered. By this scale, o represents a 
c oudlcss sky, and 8 a sky entirely covered by cloud. A map of 
mean annual cloudiness shows two belts of high cloud amount, 
corresponding to the equatorial and circumpolar low pressure belts; 

yeas of very low cloud amount are shown, of course, in ilie hot 
deserts. See Isoneph. 

CLusE (Fynch). A narrow gorge or Transverse Valley cut through a 
mountain ridge; the term is used chiefly of the Jura Mountains. 

coaling station. See Fueliing Station. 

COAL MEASURES. Tlic series of rocks which include both the coal 
seams and the intervening strata of clay, sandstone, etc., in a coal- 
c . . ome geologists, however, assume the term to refer to the 
Upper Carboniferous system of rocks (sec Carboniferous Period), 
roughly equivalent to the Pennsylvanian of North America 
whether actual coal seams are present or not. 

COAST. That part of the land which borders the sea or ottier extensive 
tract of water, and so comes under the direct influence of the waves, 
ce Concordant Coast, Discordant Coast. 

Oastal PLAi.N. A plain which borders the sea coast and extends 
rom the sea to the nearest elevated land. It may be formed by the 
cposiuon of solid matter by rivers, by denudation by the sea, or by 
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the emergence of part of the former Continental Shelf owing to a 
relative fall in sea level. 

COASTLINE or SHORE-LINE. The coastal outline of the land, which 
includes bays, but crosses narrow inlets and river mouths. 

CO L. ( I ) A depression in a range of mountains or hills, usually provi 
ing a pass through the range. It may be formed by two streams on 
opposite sides of the ridge cutting back towards one another, thw 
lowering the Water-Parting, or by the continuing erosion of an AfeU 
between two cirques on opposite sides of the ridge. 

(2) The region situated between two Depressions which face one 
another, and also between two Anticyclones which face one another, 
the depressions and anticyclones being placed alternately; the 
nearly uniform pressure in a col is therefore higher than in the two 
depressions which it separates, and lower than in the two anti¬ 
cyclones. Sometimes on a weather chart only the two anticyclones 
appear, the col being an area of relatively low pr^ure between 
then* - like a pass between two mountains; sometimes, too, only 
the two depressions may be shown. On the edge of the col, the 
winds circulate in different directions round the anticyclones and 
depressions, and within the col are light and variable. The weather 
associated with a col in summer is sometimes fine, but there is a 
pronounced tendency to the development of thunderstorms; in 

winter, conditions are liable to be dull or foggy. 

COLD DESERT. A term applied to the Ice Sheet of Arctic and Antarctic 
regions, where vegetation is prohibited by low temperatures, and 
sometimes extended to the Tundra, where vegetation is severely 
restricted by the climate. 

COLD FRONT. Tlie boundary line at the earth's surface between a 
mass of advancing cold air and a mass of warm air, beneath which 
the cold air pushes like a wedge. The frontal surface rises at a 
steeper angle than in the case ot the Warm Front, The passage of a 
cold front through a place is normally marked by a rise of atmo¬ 
spheric pressure, a fall of temperature, a veer of wind, a heavy 
shower, and sometimes a Line Squall, f>erhaps with thunder. (See 

Fig. p. 45.) 

COLD POLE. A name frequently applied to Verklioyansk, in east^^ 
Siberia, where excessively low temperatures have been reached; 
the mean midwinter temperature is —50“ G., and the lowest red¬ 
ing ever taken on the earth's surface, — 70° C., has been rewrded. 
This is due, in the first place, to the development during winter ot 
an intense anticyclone over Siberia, and, in these quiet wither 
conditions, the accumulation of a vast pool of abnormally col ^ air- 
The village of Verkhoyamk, situated almost on the Arctic Girdej 
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moveinent oj the front. 

lies at the bottom of a steep-walled valley carved into the plateau. 
The already cold air on the plateau is still further chilled by contact 
with the snow, which loses heat by radiation very rapidly in the 
clear, dry atmosphere - a loss which continues throughout the long 
polar night; this chilled air then sinks into the valley, and gives the 
excessively low temperatures at \'’erkiioyansk. 

COLD Wave. A burst of cold air, usually of polar origin, often experi- 

en^ after the passage of a depression, behind the ColdFrortt. Such 

cod waves are specially prevalent in .\orth America and Siberia, 

or during winter a reservoir or pool of cold air has accumulated 

over the great continental land nia.sscs; in the southern heniisphcie 

the cold waves are com]>aralively mild, for the smaller land masses 

t ere do not permit such a vast accumulation of cold, anticycIonic 

air. See SouUurly BursUr, Pampero. Cold waves are always incnacine 
to crops. ® 

As employed by the United States Weatlier Hiireau, the term cold 
wa\e signifies a specific fall of tetriperature over twenty-four liours 
to a minimum below a certain temperature, the ainoum of fall and 
t le minimum limit varying according to the season and the locality. 

COLONY, A human settlement formed by a bexiy of people in a terri¬ 
tory far from their native land, usually in an undeveloped and 
sparsely inhabited country; as used in the political sense (not, for 
instance, as in speaking of the French colony in London), the t’crin 
signi les the country so settled - and in this sense the colony is 
subject to the country from which the colonist.s hailed. 

COMBE, COOMB, COOMBE. Ill Southern Lngland, a hollow or short 
^ ey in the side of a hill, e.g. in the chalk downs. In the Lake 
A-Hstrict the term is sorneiinies applied to a Cirque. 
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COMB ROCK, COOMB ROCK. In SE. England, the mass of rock frag- 
menLs which often partly fills the dry chalk valleys and Combes, 
probably as the result ofNivation. 

COMET. A heavenly body revolving round the sun in an eccentric 
orbit, consisting of a solid nucleus and a luminous, gaseous Uil, and 
small in comparison with a planet. 

COMMON. A tract of land which belongs to the local community as a 
whole, and is open to common use. 

COMPASS, MAGNETIC. /Vn instrument consisting of a magnetized 
needle, which, by being balanced on a fine point, is free to rotate 
in a horizontal plane; the needle always swings to such a position 
that one end points towards the North Magnetic Pole - not the 
North Geographical Pole. See Magnetism, Terrestrial. In the man¬ 
ner’s compass, the magnetic needle is fixed to a circular card, like¬ 
wise free to rotate in the horizontal plane, which is graduated into 
thirty-two divisions of iii'* each — the thirty-two points of the 
compass. 

COMPOSITE LANDSCAPE. A landscape which exhibits topographic 
features that have developed in more than one Cycle of Erosion. 

COMPOSITE VOLCANO or STR ATO VO LC A NO. Thc most typical kind 
of Volcano, taking the form of a conical mountain, built up during 
many eruptions of alternate layers ol lava with ash, cinders, etc., 
c.g. Stromboli (Italy), Rainier (U.S.A.), Fuji-san (Japan). 

CONCORDANT COAST. A coastlinc that is roughly parallel to thc 
mountain ranges immediately inland, and is generally regular. 
When submergence takes place, tlie sea occupies former valleys, 
and the mountain ranges become lines of islands, e.g. along thc 
coast of Yugoslavia, in the Adriatic Sea. Alternative terms are 
longitudinal coast and Pacific coast, the latter because such a high 
proportion of the coasts around thc rim of the Pacific Ocean are of 
this type. Sec Discordant Coast. (See Fig. p. 47.) 

CONDENSATION. Thc proccss by which a substance changes from the 
vapour to thc liquid state. Clouds, for instance, arc formed by the 
condensation of water vapour in the atmosphere; air containing 
water vapour rises from the earth’s surface, expands, and is cooled 
till thc water vapour condenses into drops of water. When larger 
drops have collected and begin to fall as rain, they may evaporate 
again before reaching thc earth’s surface. The opposite process to 
condensation, in fact, is Evaporation. See Dew Point. 

CONDENSATION TRAIL, CONTRAIL or VAPOUR TRAIL. A long, 

cloud-likc trail that forms behind an aircraft owing to thc conden¬ 
sation of water vapour produced by the combustion of its fuel. 
In tJic tropics trails only form at heights exceeding about 35,000 ft. 
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A Concordant Coast with coastal ranges: the Adriatic coast of Tugoslavia. 


r.nr^ at about 20,000 ft (wintcr) to 28.000 ft 

level *" latitudes in winter they may form at ground 

r.rr'-' ^ sometimes spread until they assume the appearance 

OlCjrmj clouds. i r— 

condominium A icrritory governed jointly by Iwo or more coiin- 
France^ Hebrides, governed jointly by Great Britain and 

CONE, ASH or CINDER. See Ash Cone. 

resn^yr^H P*'*'"* earth’s surface with 

^ P ^ both Its horizontal outline and its elevation. 

NProENCE. The point at which one stream Hows into another or 

' cre two streams converge and unite. 

coI!yy^*'‘''^’ flowing into another of roughly equal size. 

topf-t^ ”^**^^^* ^ '^*^*'*^ composed of rounded pebblc*s cementc*d 

matrix of finer material, somctirncts called ‘pudding- 
f It 15 tfius consolidated Gravel or iihingte. See also Breccia. 


























































































































-3 CONICAL PROJECTION 

CONICAL PROJECTION. Thc t>-pe of Map Projection produced when 
the globe is imagined as being surrounded by a paper cone, the 
apex above the pole; the map is projected on to the cone, and the 
latter then unrolled. Straight lines radiating from the apex of the 
cone represent meridians, concentric circles represent parallels of 
latitude. Onlv along the parallel where the cone touched the globe 
arc the distances on the two equal, so that the projection is accurate 
only along this one parallel, and is known as the one-standard 
parallel’ projection. It is therefore used only for sections ol the 
globe, the distortion being inconsiderable for a small area. 



Conical Projection with two standard parallels. 


Errors are reduced in several modified conical projections, e.g. the 
‘two-standard parallel* projection, in which distances are made 
accurate along two parallels. The latter are selected, one towards 
the top. the other towards the bottom of the map, and both are 
made the correct length and the true distance apart. This scale 
is correct along all meridians and along the selected standard 
parallels, and the projection is tluis superior to tlic ‘one-standard 
parallel’ projection for all maps having a substantial extent ot 

latitude. 
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CONTINENT 

CONIFEROUS FOREST,* A forest of mainly evergreen coniferous or 
cone-bearing trees carrying needle-shaped leaves. From such forests 
IS obtained the valuable softwood timber of commerce. The most 
important and extensive coniferous forests of the world stretch in a 
huge belt across northern Canada and northern Eurasia, witli 
‘tongues’ of forests extending southwards on the higher land, e.g, 
along the Rocky Mountains, and ‘islands* of forest land in other 
mountainous areas farther south, e.g. in the Alps. These coniferous 
forests form the home of many valuable fur-bearing animals. 

CONJUNCTION, (i) The apparent proximity to each otiier of two 
heavenly bodies, 

(2) The position of two heavenly bodies when they are in the 
same or nearly the same direction as viewed from the earth. 

CONNATE WATER. Water which was imprisoned in sedimentary 
rocks during their formation and has been held there: sometimes 
known as fossil water. 

CONSEQUENT RIVER. A Hvcr wJlich Hows down the initial slope 
of land, i.e. in the direction of the Dip, and is thus a necessary 
consequence of that slope. See Ob sequent River, Subsequent Riuer. 



Diagram to iilustrate Consequent (C), Obsequenl (O), 
Gnd Substqueni (tS ) rivtrs^ 


CONSERVATION, SOIL. Scc Sotl ConserLalwn. 

larger, unbroken masses of land into 
a !^V ^ f '^^•■'^h’s surface is divided - Europe, /\sia, /Urica, North 
and ^»outh .\merica, Australia, and Antarctica. 

(2) In a colloquial sense, the mainland, applied particularly to 
Europe by tlie people of tljc Rriiish Isles. 
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CONTINENTAL CLIMATE- Thc type of cHmatc experienced in the 
interior of thc great continents, especially in the intermediate or 
‘temperate’ zone of the northern hemisphere. Its influence also 
extends to eastern coasts of thc continents and neighbouring islands, 
which are exposed in winter to the prevailing winds from the 
interior. It is a climate characterized by extremes of temperature, 
with maxima and minima occurring soon after the summer and 
winter Sohlicts respectively. In addition to the great range of 
temperatures experienced, both diurnally and seasonally, other 
features of the climate are a relatively small rainfall and low 
humidities. Sec Marilimr ClitnaU. 

CONTINENTAL DIVIDE. See Watershed. 

CONTINENTAL DR 1 FT. The supfjoscd horizontal displacement of 
portions of the original continent which comprised the entire land 
mass of the world to form the present-day continents, enunciated 
in thc displacement theory And notably described in VVegencr’s 
Hypothesis {1910). According to this theory, the original land 
mass of Sial, which Wegener named Pangaea, fractured, and parts 
of it drifted away to form separate continental islands. Part of the 
evidence was the fact that the shores of opposite continents, c.g. the 
western coast of Africa and the eastern coast of South .\merica, fit 
together fairly well, like the pieces of a jig-saw puzzle, and exhibit 
geological similarities. In thc 19^^ important developments in the 
theory were brought about by the study ol plate tectonics, sup¬ 
ported by considerable evidence derived from Palaeomagnetism. 
Pangaea is believed to have broken up into a number of large 
plates about 60 km. thick, which carried thc continents and drifted 
about on the denser molten rock of the earth’s interior. 
CONTINENTAL GLACIER. A term uscd by some geographers and 
glaciologists for an Ice Sheet. 

CONTINENTAL PLATFORM. Tlic approximately level part of the 
earth’s crust wliich is raised above thc depressions in which the 
oceans lie, and includes both thc lower land areas of the con- 
tinctiLs themselves and also the Continental Shelf which borders the 

continents. ^ _ 

CONTINENTAL SHELF. Tbc sca bcd, bordering the continents, whic 
is covered by shallow water, in general 100 fathoms or less in depth, 
it thus takes thc form of a shelf or ledge sloping gently downwards 
from the coast, and is approximately outlined by the Isobath of lOO 
fathoms. At thc edge it varies in depth from about 65 to 200 lathoms, 
however, and it also varies considerably in width, reaching in some 
places 100 miles or more. Where it is widest, the angle oi slope is 
usually least, and may be les.s than 1°; where the coast is moun- 


CONTINENTAL SLOPE 


51 



Th^ ContincnUiI Shelf round the British IsUs indicaUd by the loofathom 

isobath. 


tainous. it is usually narrow, and there is a quick transition from 

nigti land to deep water. Beyond the Continental Slielf there is a 

drop in the sea bed to a depth of 2,000 fathoms or more, so that the 

s cll has a relatively steep edge (see Continental Slope). As tlie land 

s opra continuously downwards on to the Continental Shelf, with 

no change of angle at the water-line, it is widely held that the edge 

01 the shelf represents the former boundary of the continent- tJie 

shelf may have been formed by a rise in level of the sea or a fall in 

cveJ of the land, or by the Denudation of the fringe of the land by 

t c sea, or by the Deposition of solid materials beneath the water 
by rivers, etc. 


Ontinental SLOPE or BATHYAL ZONE. The relatively steep 

ope which descends from the edge of the Conti,lenUil Shelf (o the 

^ t^ean bed. its actual gradient is in fact gentle, usually not 
more than 5 , 











c2 CONTOUR 

CONTOUR- A line dravsn on a map to join all places at the same 
height above sea level; a number of contours therefore depict on a 
flat map the relief of the land over the area covered. The intervals 
between contours may represent height dilTcrences of 50 ft as on an 
O.S. map (1 in.= 1 milc)j or of as much as several thousand feet, as 
on a small-scale map of a large area in an atlas. Heights and in¬ 
tervals on maps published in non-English-speaking countries are 
given in metres. On ph^-sical maps, the areas between adjacent 
contours arc often shown in different colours; usually lowlands are 
coloured green, higher lands brown, the sliades deepening pro- 
grcssi\ely with height, while the highest land is often coloured red 
and finally white. Similar lines showing the depths of the sea bed 
arc called Isobaths, areas between them being coloured in varying 
shades of blue. 



Diaf^rarn to illtislrate the construction of Contours on a map. 


CONURBATION. .‘\n area which is occupied by a mass of streets, 
factories, dwoUings, etc., possibly enclosing small isolated rural 
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l^ocalities, and formed by the growtfi of several neighbouring and 
formerly separate towns. The recognized conurbations of England 
and Wales are Greater London, Tyneside, W. Yorkshire, SE. 
Lancashire, Merseyside, W, Midlands and SE. Wales. Some 

authontics, however, apply the term also to much smaller ‘built- 
up’ areas, 

CONVECTION. The transmission of heat from one part of a liquid or 
gas to another by the movement of the particles themselves. When 
the lower portion of a mass of fluid is heated, it expands, its density 
is reduced, and it rises, carrying its heat with it - to be replaced by 
c^l fluid which in its turn is heated. A familiar example of convec¬ 
tion is the upward movement of air which has been heated by con¬ 
tact with the earth’s surface; this air is said to rise in a convection 
current. See Advectivn. 

CONVECTION A L rain. Rain which is caused by the process of Con- 
vectwn in the atmosphere. When the surface layers of ilie atmosphere 
are heated, the moisture-laden air rises in a convection current, 
and in rising is cooled till the Dew Point is reached, and its water 
vapour condenses and forms cloud; the convection current is some¬ 
times so strong that the cloud attains great vertical depth, and its 
water content becomes so considerable that heavy rain is deposited. 
Thus the thundery rain of a summer afternoon in temperate regions 
is typical convectional rain. Sec Rainfall. 

COOMB, COOMBE. Scc CoTTtbe. 

COPPICE. A small wood, or plantation of trees, which are periodically 
cut to provide posts, fuel, etc. 

COPSE. A .small wood or thicket. 

CORAL ISLAND. A Corai Reef situated far from any other kind of land. 

^ t may consist simply of a mound of sand resting on a flat coral reef, 
m which case it may be several miles Jong and quite broad, but wall 
ave only slight elevation. When there lias been an uplift of the 
land, however, the reef itself may be above sea level, and the island 
may reach a considerable altitude. Hy various agencies a coral 
island niay receive seeds which become established and at length 
cover it with a rich vegetation. 

CORAL POLYP. A small marine creature, constructed like a sea 
anemone, which has a hard skeleton formed by the solidifii ation of 
the base and side-walls of the body, and can only live in shallow 
tropical sea.s. The skeleton is made of calcium carbonate extracted 
from the sea water in which the polyp lives, and the solidification 
of Its base fixes it to tJie surface to which it is attac hed. V\'hen the 
coral polyp dies, tlie softer parts of the body decay and are wiished 
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CORAL REEF 

away, but the skeleton is left behind. The increase in numbers of 
the coral poi>ps causes the masses of coral to grow to enormous 
size, forming Coral Reefs and Coral Islands. 

CORALREEF. A chain of rocks lying at or near the surface of the sea, 
and built up principally by immense numbers of Cora/ Polyps; both 
on and behind the reef, fragments of shells, coral, and coral sand 
arc piled up by wind and wave, and new land is thus formed. Three 
more or less distinct kinds of coral reef are recognized: fringing 
reefs, barrier reefs, and Atolls. 

A fringing reef formed by corals and other calcareous organisms 
growing on the bed of the shallow seas round a continent or island, 
lies near the shore; its surface comprises a rough, uneven platform 
at about the level of low water, and its outer edge slopes down¬ 
wards into tlic sea. The corals grow outwards from the shore to a 
depth of about 30 la thorns, and upwards to low water level, so that 
the edge of the platform lies at approximately the 30-fathorn line. 
/Vs the outer corals grow most freely, they may reach the surface 
first, leaving a shallow channel or lagoon between the platform and 
the land. 

A barrier reefliGs at some distance from the shore, its outer side rises 
from deep water where no reef-building corals live, and the lagoon 
is ^^ ide and deep. There are two possible explanations of its forma¬ 
tion: either its foundations were not laid by corals, or the depth of 
tlic sea has increased since the corals built them; both may be true. 

Sec A (oil. 

CORDED L A V A, Scc Ropy Or Corded Lolhi. 

CORDILLERA, A scflcs of morc or less parallel ranges of mountains 
together with the intcr\'cning plateaux and basins: applied es¬ 
pecially to the Andes of South America, first named by the 
Spaniards Las Cordilleras de los Andes. In South America the term 
is applied to individual ranges, e.g. Cordillera de Merida (Vene¬ 
zuela). It is applied, too, to the group of four mountain systems in 
western North America, from and including the Rocky Mountaim 
to the Pacific coast. 

CORE. The central part of the earth, below the Afantle, about 6,900 
km. (.1,300 miles) in diameter, with a high density and probably 
consisting ol nickel-iron. 

CORIOLIS FORCE, Scc 6Voi/re/)At/: Wind. 

CORN UELT. Tlie belt of land in the United States, situated south and 
south-west of the Great Lakes, where maize - known to the .‘Vmen- 
caiis as corn - is principally grown. The states which lead in corn 
production in this area are Iowa, Illinois, and Nebraska. 

CORN BELT CLIMATE. Tlic type of climatc experienced in the Coni 


COTTON BELT CLIMATE 

Belt of the United States, and in otlier regions similarly situated on 
tlie continents of Europe and Asia wliich together produce most of 
the world's corn crop: e.g. the plains of the Danube basin, and 
northern China. The climate may be regarded as the long-summer 
t^e of the cool intermediate climate, or as the long-summer sub- 
division of the humid Conlinental ClinuiU. 

CORONA, (i) The fringe of radiant light surrounding the sun which is 
plainly visible round the dark rim of the moon during a total eclipse. 
(2) A number of coloured rings round the sun or moon, comprising 
a bluish inner region and a reddish outer ring. Usually this, the 
aureole, is all that appears; sometimes, however, there is a com¬ 
plete corona, the aureole being surrounded by a series of coloured 
rings, from violet on the inside through blue, green, yellow, to red. 
Thus the corona is distinguished from the Halo by the fact that its 
colour sequence is opposite; it is produced by the diffraction of 
light by water drops, while the halo is due to refraction. 

CORRASlON. The mechanical Erosion caused by loose solid material 
during its Trartsfrorunion: e.g. that effected by the solid material 
carried down by a river, in wearing away fragments from its bed 
and its banks. Gorrasion of the bed, thereby causing a deepening of 
channel, is called vertical corrosion, while corrasion of the banks 
IS called lateral corrosion. Although a stream of clear water will not 
affect solid rock, it will cause considerable corrasion if the b(xl and 
banks consist of loose material. Most of the corrasion eflectt^d by a 
river, however, is due to the pebbles and sand that it drives along 
Its bed. Another example of corrtLsion is the wearing away of tlie 
surface of desert rocks by wind-borne sand. 

c o R RIE. See Cirqrie. 

CORROSION. The wearing away of rocks by chemical action, e.g. by 
solution, as distinct from Corrasion, which is a mechanical process. 

COSEISM 1 C LINE. See Hornoseismal Eine. 

COTTON BELT. The belt of land in the south-eastern United States 
which produces more of the world's cotton crop than any other 
area; the rich black soils of Texas, Mississippi, and Alabama have 

the highest output, but most of the state of Florida lies outside the 
Cotton Belt, 

COTTON BELT CLIMATE. A term uscd by some geographers to signify 
the type of climate experienced in the American CotUin Belt, which 
forms part of the Sub~Trof/kal Region. The climate, in fact, may be 
regarded as one of the two sub-divisions of the sub-tropical climate - 
the humid or wet sub-tropical climate. It differs from the dry sub¬ 
tropical or Mediterranean Climate in being usually located on the 
eastern sides of the continents, in having a heavier rah Jail, and in 
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having its rainfall wcU distributed throughout the year or con¬ 
centrated in the warm season. The climate is characteristic of 
southern China as well as the American Cotton Belt. 
COUNTER-TRADES. See Anti-Trodes. 

COURSE. See River. 

COVE. A small creek, inlet, or bay; a steep-sided hollow or recess 

inland, e.g. in the side of a mountain. 

COVER CROP. A quickly-growing crop sown chiefly to protect the 
land against Soil Erosion. A leguminous plant is often favoured 
because it also restores nitrogen to the soil, and for this reason may 
be termed a green manure crop. 

CRAG. A rough, steep rock or point of rock. In high mountain regions 
crags are often formed by the action of frost in Weathering. 
CRAG-AND-TAIL. A hill or crag having a steep, often precipitous 
face on one side, and sloping downwards comparatively gently on 
the other side. When the crag-and-tail has been formed glacially, 
there is a hollow on one side of the crag and a long ‘uil’ of broken 
rock material on the oilier side. This is due to tlie fact that the crag 
or mass of rock, lying in the bed of a glacier, has obstructed its 
How; the ice has then worn away the rock on the upstream side, 
and deposited the waste on the downstream side. 

CRATER.* The funnel-shaped hollow at the top of the cone of a 
Volcano. Tlie bottom of the funnel opens into the channel or pipe 
through wliich the erupted material finds its way to the surface. The 
term is also sometimes applied to the hollow caused by die fall of a 
Meteorite on to the earth’s surface. 

CRATER-LAKE. A slicct of water collected in the Crater of an extinct 

volcano. Sec Caldera. 

CREEK, (i) A narrow coastal inlet. 

(2) A small stream, tributary, or branch of a river. 

CREOLE. A person born in the West Indies, but not of the aboriginal 
race; also applied to such persons born in certain areas of the 
^Vmericari mainland (particularly Central America) and sonic 
European colonics. The term is thus usc*d sometimes of the descend¬ 
ants of European settlers, sometimes of Negroes; nowadays it is 
often associated, howcv'cr, with people of mixed blood. 
CREPUSCULAR RAYS. Tlic beams ofsunlight seen radiating from the 
position of the sun just after sunset, the dark bands representing 
shadows cast by clouds or hills below the horizon. The term is also 
applied to similar clciirly defined beams diverging upwards from 
behind a cloud, or passing through gaps in a layer of low cloud. 
CREVASSE.* A deep, vertical crack in a glacier. It may be formed 
when the slope down wiiich the glacier is moving steepens, for there 
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the glacier begins to move more quickly. When the slope becomes 
gentler again, the crevasse tends to close up, but it rarely makes the 
surface of the ice smooth once more; the sun has melted some of the 
ice while the crevasse has been open, and so widened its upper 
part, and the two opposite faces do not fit when the crevasse closes. 
A crevasse is also formed when the glacier has to turn a sharp 
comer. Both these kinds of crevasses are transverse to the glacier, 
and, since it moves more rapidly in the middle than at the sides, 
they become curved outwards in the direction of movement. More 
or less longitudinal crevasses may be formed when the valley widens 
and the glacier spreads; oblique crevasses may also develop, owing, 
for example, to the difference between the velocity in the middle 
and at the sides of the glacier. The term is also applied to a wide 
crack in the raised bank or levee of a river or canal. See also Icefall. 

CROFT, A small farm-holding in the Higlilands or Islands of Scotland, 
consisting of a piece of land used primarily for cultivation, usually 
adjoining the house. When combined with fishing and possibly otiicr 
occupations, the croft is reckoned to supply all essential family needs 
in food, fuel, and clothing, though its average size, excluding tlie 
common hill pastures over which the few cattle and sheep can roam, 
is only about five acres, 

CROMLECH. A prehistoric structure, consisting of a large flat stone 
resting on upright stones; in Great Britain the term is practically 
synonymous with Dolmen^ wliiJe in France it is applied to a circle of 
small Menhirs. 

CRUST, earth’s. See Lithosphere. 

CRUSTAL MOVEMENTS. The movements of the outer parts of the 
solid Lithosphere, as manifested by Raised Beaches, Earthquakes, etc. 

CUESTA (Spanish). A ridge, or belt of iiilJy land, formed on gently 
dipping rock strata (e.g. on a Coastal Plain) from the more durable 
layers, which resist denudation belter than the weaker layers, and 
are thus left behind as uplands; it fias a gentle Dip slope on one 
side, and a relatively steep Scarp on the other, 

CUMULONIMBUS.* A lieavy, dark of great vertical depth, tower¬ 

ing upwards in huge, voluminous masses, the tops being 15,000 ft 
or more above the base, often spreading out aloft in the form of an 
anvil. Below the base, very low, ragged clouds frequently trail. It is 
the typical thunderstorm cloud, and usually gives showers of rain, 
snow, or hail. 

CUMULUS, Cloud of considerable vertical development, though Itss 
so than in the Cumulonimbus. The upper parts are doine-sliaped, and 
have ‘cauliflower’ iteads, while the base is practically horizontal 
Two tyjxs are generally recognized: the fair-weather cumulus, 
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small, white, detached pufls typical of fair weather, and heavy 
cumulus, which has mucli greater depth, and olten develops later 

into cumulonimbus. 

CURRENT. See Ocean Current. 

CUSPATE FORELAND. A rouglily triangular foreland or cape, with 
the apex extending out into the sea, usually formed by the joining 
up of two curved spits, which have thcmsclv'cs been constructed by 
two opposing sets of waves. Well-known examples include Cape 
Hattcras, North Carolina, and Gape Kennedy (formerly C. 
Canaveral), Florida, U.S.A., and Dungeness, Kent, England. 


evT-OFf.^cc Ox-Bow LaJi£, 

CWM. In Wales, a term used principally for a Cirque^ but occasionally 
for other t>T3Cs of valley. 

CYCLE OF EROSION. The scrics of changes through which Erosion 
causes a newly uplifted land surface to pass, from youth through 
maturity to old age. In youth, streams occupy steep-sided V-shaped 
valleys. Corrosion is rapid, and such features as rapids, waterfalls, and 
lakes are often apparent. In maturity, or middle age, when erosion 
has proceeded farther, the valleys are broad and gentler in slope, 
and rivers have begun to meander. In old age, valleys are very 
broad, rivers arc sluggish, and the region becomes a Per^plain. 

CYCLONE. A region ol low atmospheric pressure, of which there are 
two types. The first, characteristic of temperate latitudes, is now 
usually referred to as a Depression; the second, a much more violent 
phenomenon, though in general covering a smaller area, and 
typical of the tropics, is usually called a Tropical Cyclone. The two 
types are similar in the fact that their winds in the northern hemi- 
splierc circulate in an anti-clockwise direction, and in the southern 
hemisphere in a clockwise direction. 

CYCLONIC RAIN. Rain associated with the passage of a cyclone or 
Depression, and caused by a warm, moist air mass moving upwards 

over colder, heavier air. See RainJalL 

CYLINDRICAL PROJECTION, The type of Map Projection produced if 
a paper cylinder is imagined as surrounding the globe, and, after 
all relevant points on the latter are projected on to the former, the 
paper is then opened out. On this kind of projection tlie poles can¬ 
not be truly depicted, as their points have been extended to occupy 
the whole widtli of the map, and, as a result, all territories lying 
near to the poles are much exaggerated in size. This is a serious 
disadvantage, and with the one exception of Mercator's Projection 
cylindrictil projcctioris arc not in conimon use. 
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DALE. A wide, open valley, mainly in northern England and southern 
Scotland, 

dam. a man-made structure built across a river in order to control the 
flow of water. In general the purpose of constructing a dam is to 
provide a supply of water, particularly for irrigation, and to manu¬ 
facture electricity cheaply by utilizing the head of water thus 
artificially produced; flood control is also ensured. See Barrage. The 
term is occasionally used of an obstruction formed by a glacier or by 

other natural agency across a river or stream so as to produce a 
lake. 

datum level. The zero with reference to which the altitudes of 

land surfaces and the depths of the sea are determined. See Mean 
Sea Level, 

Dawn. The faint light which illuminates the various regions of the 
^rth before sunrise; the time when light appears in the sky; the 

interval during which tlie atmosphere is illuminated before sunrise. 
See Twilight. 

day. See Sidereal Day and Solar Day, Mean. 

dead ground, a term applied, chiefly in surve>ing, to ground 

which is hidden from the obscr\'er by interv-ening land, e.g. by a 
ndge. 

de^ad valley. The term used, particularly by French geographers, 
for a Dry Valley. 

d6b Acle. a term, now little used, for the breaking up during spring 

or summer of the ice formed on rivers during the winter, chiefly 

applied to the great rivers of the U.S.S.R. and North America. In 

general it takes place at successively later dates with increasing 

glance from the equator; in tlie southern U.S.S.R. about mid- 

March, but in extreme northern Siberia not until June. The 

^bacle has a duration of two to six weeks, and during this time the 

rivers often overflow their banks and inundate the surrounding 
country. ^ 

debris or detritus. A collection of material formed by the disinte¬ 
gration or wearing away of rocks. 

ECi DUO us Po R E 3T. A forest consisting of trers which lose tiieir 
eaves at some season of the year. In tlie case of tlie monsoon forests, 
such as those of India and Burma, the trcc*s shed their leavt^s during 
the hot season in order to protect themselves against excessive Joss 
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of moisture by evaporation. In the case of the deciduous forests of 
the cool intermediate lands, such as those of north-west Europe, the 
trees shed their leaves during the autumn {appropriately called the 
‘fall’ in America because tJien the leaves are falling), in order to 
protect tlicmselves against the cold and frost of winter. From the 
deciduous forests is obtained much of the valuable hardwood 
timber of commerce: from the monsoon forests such extremely hard 
wood as teak, from the cool intermediate forests such wood as oak, 

cim, and beech. 

DECLINATION, The angular distance of a heavenly body from the 
Celestial Equator^ measured on a meridian passing through the 

body. 

DECLINATION, MAGNETIC Of VARIATION, MAGNETIC. The angle 
at any point on the earth’s surface between the magnetic meridian 
(the direction in which a Irccly pivoted compass needle points) and 
the geographical meridian (the true geographical north). At most 
places on the earth’s surface the compass points either west or east 
of true north, and the declination could be expressed, for instance, 
as io° W. See Agonk Line. Magnetic declination is subject to a 
regular diurnal variation, to irregular, comparatively short-period 
changes, and to secular change. See Magnetism, Terrestrial. 

OF THE suN. The angular distance of the sun either 
north or south of the equator. At the summer Solstke, about June 
21 , the north declination of the sun is thus 23^'*, and about Decem¬ 
ber 22 the sun’s south declination is 23^ • A sailor, by observing the 
sun’s zenith distance in degrees, and allowing for the declination 
(found from the Nautical Almanac), can thus find his latitude at 
noon oil any day j il he is north of the T ropic of Cjancer, for instance, 
and the sun is north of the equator (i.e. in summer), he will calcu¬ 
late his latitude by adding the sun’s declination to its zenith 

distance, 

DEEP. One of the deepest parts of the ocean, forming a depression in 
the sea floor of limited area, and having relatively steep sides. The 
deeps arc not usually found in the middle of the oceans, but towards 
the margins, generally where volcanoes are still active and earth¬ 
quakes common. Most of the deeps, in fact, occur as narrow, trough¬ 
like depressions around the shores of the Pacific; among them are 
the I'uscarora Deep off Japan and the Atacama Deep along the 
coast of South America. There arc others along the edges of some of 
the plateaux which rise from the Deep-Sea Plain — one extending 
from the Tonga Islands almost to New Zealand. A Soutuiing of 5,763 
fatlioms was recorded north-east of Mindanao in the Philippines, 
and in i960 the U.S. Bathyscaphe ‘Trieste’ descended to 5,967 
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fathoms in the Marianas Trench. In tlie Atlantic, wliere there are 
fewer deeps, a sounding ot 4,561 fathoms was recorded in the Blake 
Deep, north of Puerto Rico, and the only other deep with soundings 
above 4,000 fathoms is the Rornanchc Deep, near the equator on 
the western side, where a depth of 4,030 fatfioms was recorded. 

DEEPENING. In meteorology, tlte term for decreasing atmospheric 
pressure at the centre of a Depression-, the opposite oi Filling. 

deep-sea or ABYSSAL PLAIN. The extensive and fairly level area, 
about 2,000 to 3,000 failioms below the surface, which forms the 

majority of the ocean Boor. In places it descends to the Deeps. See 
also Guyot, Seamount. 

defile. A term rather loosely used, but usually applied to a eortte 
ravine, or narrow pass. ^ ’ 

deflation. The lifting and conveyance of particles of sand and dust 
by the wind. 

deforest ation. The process of clearing forests. 

degradation, a process which tends to wear down the land surface; 

>t is usually applied to a river, and involves tlie deepening of its 

valley by the river. When the load of loose, solid material entering 

a stretch ol river, for instance, is less than the ainoiuit it can carry 

there, the river wears away I'roin its bed a greater amount than 

It deposits. The term is also applied to a glacier. Sec Aeerada- 
tion. 


degree, (i ) The unit of temperature, varying according to the scale 
employed, e.g. Centigrade, Fahrenheit. 

(2) The unit of measurement of Latitude or Longitude, usually em¬ 
ployed to indicate position on the earth’s surface. .'\s a degree is 
geometrically equal to 1/360 of a circle, the distance berween the 
puator and the pole, which is one quarter of the earth’s circum¬ 
ference, IS taken to be equal to 90“ of latitude; a degree of latitude 
^ thus equal to 1/360 of the earth’s circumference. Similarly, a 
egrec of longitude is also equal to 1/360 of the earth’s circuinler- 
ence at the equator, but decreases in length in passing from the 
^uator to eitlicr of the poles, becoming zero at the poles. Each 
degree of latitude or longitude is divided into 60 minutes ('), and 

each minute into 60 seconds ("). 

®^t.L. A small wooded valley; a dale. 


delta. The fan-shaped alluvial tract formed at the mouth of a river, 
When It deposits more solid material there than can be removed by 
tJdal or other currents: the name being originally applied by the 
Oreeks to the alluvial tract thus produced by tiie Nile, owing to its 
resemblance in shape to the fourth letter of their alphabet. /Vs mat- 
enaJ is deposited, it becomes easier for ilic river to divide and flow 
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SkeUh map of the Delta of the Nile, 


to each side, each new branch forms new banks, then divides and 
sub-divides, and tlic deposit gro\%*s outwards in the shape ofa fan or 
triangle, which finally becomes covered with a network of chan¬ 
nels; the apex of the triangle is called the head of the delta. A fan¬ 
shaped delta, such as that of the Nile, is known as an arcuate delta. 
A lobatc delta, such as that of the Mississippi, is known as a bird's 
foot delta. A small delta is sometimes built where a river enters a lake, 
or at the confluence of two rivers, especially where a s\vift stream 
heavily laden with sediment joins a slow river. 

Many of the great deltas of the world are extensively cultivated, 
and some support dense agricultural populations. When the delta 
streams make sudden great changes of course, as they are liable to 
do, disastroiis floods may affect these populations. In the Hwang- 
ho flood of 1BB7, at least a million people were drowned and many 
villages dcstroycxl. In addition to the Nile, the Mississippi, and the 
H^vang-ho, other well-known deltas include those of the Ganges — 
Ilrahmaputra, the Rhine, and the Rhone. 

DEMOISELLE (Frciich). See Earth Pillar. 

DENDRITIC DRAINAGE. The type of drainage produced when a 
Conse({Uftit River receives a number of tributary streams, which in 
turn are fed by smaller tributaries, the whole forming a dendritic 

or trcc-likc pattern. (Sec Fig. p. 63.) 

DENDROCHRONOLOGY. The Study of past climatic changes as 
revealed by tiie annual growth rings of trees, being specially 










DENUDATION 


63 



Pattern of streams illustrating Dendritic Drainage. 


concerned with variations in temperature and rainfall; applied 
particularly in the held ol (Jeochronology, 

Density OP POPULATION. The average number of inhabitants 
iving within a specified unit of area - usually, in English-speaking 
countries, the square mile — in a certain region. 
denudation. The wearing away of the land by various natural 
agencies: the sun, the wind, the rain, frost, running water, moving 
tee, and Uie sea. The heat of the sun causes the rock.s to expand, 
crack, and break up; the wind carries loose particles, and with sand 
helps to wear away rocks; the rain loosens and carries away soil; 
rwt freezes water in the cracks of rocks, causes the cracks to widen" 
and the r^k to break; rivers and streams wear away the land" 
Specially in their upf>er courses, where their slopes arc sleep; mov¬ 
ing ice in the form of glaciers also wears a way the land; the sea along 
c coasts wears away the rocks. In addition, water, especially if it 
contains carbon dioxide, has a strong solvent action on parts of ilie 
earth s crust. Rock salt is readily and completely soluble, limestone 
more slowly and less completely soluble; most rocks, however, arc 
® y partially dissolved. The process oi denudation may thus be 
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classified as Weathering, Transportation, with its accompanying Cbrra- 
sion, and solution. Denudation is one of the two major processes 
responsible for earth sculpture, or the change in form of the earth's 
surface, the otlicr being Deposition. 

dependency, a territory which is governed by a state from which 
it is remote. 

DEPOSITION. The laying down of solid material which has been 
carried from a distant part of the earth’s crust by some natural 
agency. Rivers, for instance, deposit mud and pebbles; the winds 
carry much sand and dust, which are deposited when they die 
down, and fall either on the land or into the sea; glaciers carry 
along boulders and stones, which they deposit where they end 
owing to the melting of the ice; the sea deposits sand and pebbles. 
Deposition is one ol tiie two major processes ol earth sculpture, the 
Other being Denudation. 

DEPRESSION. A region where the atmospheric pressure is low relative 
to that of its surroundings, sometimes known as a low or a cyclone. 
On the Weather Chart it is represented by a number of closed Isobars, 
more or less oval or circular in shape, the isobar of lowest pressure 
being the nearest the centre of the depression. Both the size and 
the velocity of a depression are very variable; it may be loo miles 
to over 2,000 miles across, it may be practically stationary or mov¬ 
ing at about 600 or 700 miles per day. A ‘deep’ depression is one in 
which the pressure is v'cry much lower at the centre than at the 
edges, a ‘ shallow ’ depression one in which these pressures arc not 
very dilTcrent from each other. The vdnds of a depression, which in 
the northern hemisphere circulate round the centre in an anti¬ 
clockwise direction, in the southern hemisphere in a clockwise 
direction, arc generally much stronger than those of an Antuyclom, 
tlic Pressure Gradient being steeper. 

According to modern meteorological theory, the depressions which 
are so prominent a feature of the weather of temperate regions orig¬ 
inate where warm tropical air meets cold polar air, the former 
ascending over the latter with the lormation of Irontal suriaces. See 
Front, Cold Front, Warm Front. Unsettled weather is characteristic of 
depressions, and the raiiil'all which accompanies them is due to the 
ascent of the warm air over the cold air, and the formation of exten¬ 
sive cloud systems. See Cyclonic Rain. With depressions are often 
associated Secondary Depressions. (See Fig. p. 65.) 

DESERT. An almost barren tract of land in which the precipitation is 
so scanty or so spasmodic that it will not adequately support vegeta¬ 
tion. A desert in which absolutely nothing grows, however, is un¬ 
common; it may be extremely poor grassland or extremely poor 
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(ypical Dfpresswn shou'inf' Isobars and surface winds; also Occlusion [O] 
Warm Front {W), and Cold Front (C) {N. Hemisphere). 


scru . rock desert is one in which the rock has been exposed 
ouing to the strong erosive action of ttie wind, with only slight 
eposition. In a stony desert, tfie rock surface has been broken up 
y temperature changes, and the ground covered by a layer of 
raginents, from whicli the smaller panicles liavc been carried 
av^ay by the wind. A sandy desert u.sually lias an undulating 
^nacc of Durm witli intervening hollows. 

he deserts of tfie w-orld arc often .sub-divided Into tropical or hot 
eserts and mid-latitude deserts; of tlie former, probably the best 
nown are the Sahara and the Arabian Desert, of the latter the 
«crts of Gobi and Turkestan. An area of high latitude or high 
e whose lack of vegetation is due to low temperatures is 
^ sometimes called a Cold Desert. Sec Desert Climate. 

”^a*r^d‘^ 'I'he type of climate of which the salient feature is 

ity, or lack of regular precipitation; it may thus occur witliin a 
W e range of latitudes, the two principal climatic divisions being 
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the tropical or hot desert and the mid-latitude desert. The Isokyttot 
lo in. may be taken as a rough guide to the limit of the desert cli¬ 
mate, though in the far north of Canada and Siberia a rainfall of 
to in. is actually sufficient to promote forest growth. Character of 
rainfall, in fact, is as important as amount: in some desert areas 
there may be a rainfall of over 20 in. during the year, but it falls in 
violent thundery showers, and is mostly lost by Run-Off evapora¬ 
tion. Associated with the aridity of the desert climate are such 
characteristics as amount of sunshine, range of temperatures, and 
relief of land - all of which combine to distinguish it from other 
climates, in whatever latitude it is situated. Its most significant 
feature is its unproductiveness, its inability to support settled, 
independent communities. 

One of the main causes of the aridity of the desert climate is dis¬ 
tance from marine Influence, so that it occurs principally in con¬ 
tinental interiors. Another is the system of Piamtary Winds, with 
which areas of a permanent or seasonal high pressure in the Horse 
Latitudes are associated; high atmospheric pressure is unfavourable 
to precipitation, and the greatest areas of desert climate in the 
world are thus situated in these areas of high pressure - the Sahara, 
Arabia, central Australia, the Kalahari and the Atacama Deserts, 

etc. 

DESERT PAVEMENT. A relatively smooth, mosaic-like area in a 
desert region, consisting of pebbles closely packed together after the 
removal of finer material. See Reg, Serir. 

DETRii us. Fragments of material removed by disintegration and 
other processes from the surfaces of rocks. 

DEW. The moisture deposited on the earth’s surface, or on objects 
near to the earth’s surface such as blades of grass, when nocturnal 
radiation from the earth has cooled the lower layers of the atmos¬ 
phere below the Dew Point, and the water vapour present has con¬ 
densed into drops. The greater the amount of water vapour in the 
air, and tlic lower the tcmpcratvire of the ground, the more abun¬ 
dant the dew. For dew to form, the air must be calm or nearly $0, in 
order that it may remain long enough in contact with the ground to 

be cooled to the Dew Point — unless that temperature has already 

* ■ 

been practically reached. A warm day favours evaporation, in¬ 
creasing the amount of water vapour in the air, and lack of clouds 
favours radiation at night; thus calm weather and a clear sky 
provide the best conditions for production of dew. See Hoar brost. 

DEW POINT. The temperature at which the atmosphere, being cooled, 
becomes saturated with water vapour, and by Condensation the 
latter is deposited as drops of Dew, 
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DEW POND. An artificially constructed pond, lined with cement or 
clay, situated at high level on chalk downs, e.g. in southern England, 
which retains its water for unusually long periods, e\-en during 
drought, and is therefore useful for watering cattle. 'I'he name 
suggKts that the water supply is maintained by dew, but in fact 
little is derived from this source. 

Diastrophism. The disturbance and dislocation of the earth’s crust 
including its bending, folding, and breaking, which have resulted 
in the major inequalities of its surface. See Epdrogerusis, Oroi^emsis. 
diathermancy. The thermal permeability, or the ability to iraiis- 
tnit radiant heat, of a body such as tlie atmosphere. 
diatom ooze. One of the Oozes wliich cover a large proportion of 
the ocean bed. It is of vegetable origin, consisting of tlie siliceous 
parts of microscopic diatom plants or algae which mainly inhabit 
the cold waters of the earth; they have shells of silica, from which 
the ooze is formed. There is a broad belt of diatom ooze c.xtcndmg 
round the earth in the Southern Ocean. 
dike. See £)j>ke. 

dingle. A small, narrow, well-wooded valley. 

(l) I he maximum slope of an inclined stratum of rock, measured 
from the horizontal, and stated in terms of the angle in degrees and 
the direction as a point ol the compass, e.g. 5“ NW. 

(2) The angle between the direction ol the earth’s magnetic field 
and the horizontal at any point on the earth’s surface. 



Jiock strata illuslrating Dip and Strike. 


Discordant coast. A coastline that extends across the trend of the 
mountains and valleys immediately inland, and, unlike the Con¬ 
cordant Coast, is generally irregular, with many inlets: e.g. the coast 
of SW . Ireland. Alternative terms are tramverse coast and Atlantic 
the latter because sucli a high proportion of the coasts around 
the Atlantic Ocean arc of this type. (See Fig. p. 6U.) 
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A Discordant Coast with coastal ranges: the SW. coast ojIreland* 


DISMEMBERED RIVERS. Rivcrs which wcfc originally the tributaries 
of another, but now enter the sea incicpendently, owing to the sub¬ 
mergence (by the sea) of the lower part of the river system. 

DISPLACEMENT THEORY, Scc Continental Drift. 

DISSECTED PLATEAU. A Plateau into which a number of valleys have 
been carved by erosion; its origin as a plateau is patent, however, 
when the tops of the mountains and ridges are seen to be level 
against the skyline, showing that they once formed part of a con¬ 
tinuous surface. 

DISTRIBUTARY. A branch or outlet which leaves a main river and 
does not rejoin it, carrying its water to the sea or a lake. It is usually 
applied to the numerous chaiuiels into which a river divides on its 
Delta, or on an Alluvial Fan* 
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diurnal range. Tlie amount of variation between tiic maximum 

and minimum of any eJement, such as air temperature, duriuK 24 
hours. ^ 

DIVIDE-See Watershed. 

doab. Chiefly on the Indo-Gangctic Plain of India and Pakistan, the 

a luvial tract of land between two adjacent rivers, c.g. the Gaiigcs 
and thejumna. 

doctor, the. a name given locally to a number of different winds 
in various parts of the world, on account of their moderating eficct 
on the otherwise unpleasant and unhealthy weather conditions; 
the HarmatUin oi West Africa and the regular summer sea-breeite of 
the coast of Western Australia are often so-called. 

doldrums. The equatorial belt of low atmosplicric pressure wliere 
the NE. and SE. Trade Winds converge on and meet each other, pro¬ 
ducing calms and light surface winds and a strong upward move¬ 
ment of air. Thus, in spite ofthe cairns and light winds, the Doldrums 
are characterized by turbulent and stormy weather, with heavy 
rains, thunderstorms, and squalls: on account of tJicir lack of wind, 
they used to be avoided as far as possible by sailing-ships, for tlie 
latter were often becalmed for several days. The Doldrums arc 
variable both in position and extent, usually moving northwards 
and southwards with the sun; their movement, however, is much 
less than that of the sun, being atjout 5® on each side of tlie mean 
position, with a lag of one or two months beliind the sun. .Along 
coasts in the Doldrums, the alternating Land Breeze and Sea Breeze 
are important. See intertropical Convergence ^one, 
doline or DO LIN a. A closed hollow in a Karst Region^ formed by the 
elution ofthe limestone near the surface, and subsequent subsi¬ 
dence; It is often rounded or elliptical in shape, and sometimes has 
a Sink Hole into which surface water Hows. 
dolmen, a prehistoric structure consisting of a large, unhewn stone 
resting on several upright stones; in Great Britain the term is prac¬ 
tically synonymous willi Cromlech. 

dolomite, a semi-transparent crystalline mineral consisting of tlic 

double carbonates of calcium and magnesium; also a rock, often 

known as magnesian limestone, in which the mineral is tlie chief 
constituent. 

dome, a curved stratum of rock in which the Dip is in all directions 

away from a central point rather than an axis, as in an Anticline. 
See also Salt Dome. 

donga. In South Africa, a steep-sided gully or dry watercourse, 
sunilar to the Wadi or Aultah. 
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DOWN, A tract of open, mainJy treeless, hilly land, especially applied 
to the chalk hills of southern England, sparsely covered with soil 
and mainly used for pasturing sheep. 

DOWN LAND, A term sometimes applied to the mid-latitude or tem¬ 
perate GrassUmds of Australia and New Zealand. 

DRAINAGE AREA. SccCatchmentBosin, 

DREiKANTER. Sec Ventifoct, 

DRIFT, (i) A slow movement of surface water at sea, on a lake, etc., 
caused by the wind; the similar movement of sand, etc, 

(2) Any deposit on the earth’s surface which has been transported, 
c.g. by the wind, but generally applied to one transported by a 
glacier (glacial drift) or by the water issuing from a glacier. 

(3) In South Africa, an important ford on a river. 

DRiFT-iCE. Detached portions of ice-floes or icebergs carried by 
currents into the open sea, beyond tlic limit of the pack-ice. 

DRIZZLE. Rainfall in which the water drops are extremely small, like 
a fine spray, of diameter about 0.2 to 0,5 mm. 

DROUGHT. An extended period of dry weather; extreme dryness due 
to lack of rain. A drought is liable to cause most distress in a region 
on the boundary between one which has an abundant or at least 
reliable rainfall and one in which the rainfall is adequate in most 
years but from time to time fails - as in some of the densely pM>pula- 
ted parts of India and China. In the less populous parts of the 
interior of Australia, North and South America, the losses due to 
drought are mainly confined to livestock. Certain definitions of 
types of drought have been adopted. See Absolute Droughty Partied 
Droughty Dry Spell. 

DROWNED VALLEY OF SUBMERGED VALLEY. A Valley which haS 

been submerged by the advance of the sea or a lake, owing to the 
sinking of the land or the rise of the sea or lake. See Ria. 

DRUM LIN. An elongated hill or ridge of Boulder Clay, usually oval and 
shaped like half an egg; it occurs in a previously glaciated region, 
tlie long axis lying parallel to the direction of flow of the ice, with 
tlic thick, steep end facing the direction whence tlic ice came. The 
exact manner of formation of drumlins is somewhat uncertain, but 
tliey are probably fragments of ground Moraine which were com¬ 
pressed by ice movements into their characteristic shape. Whenever 
they are found, they occur in large numbers. Some of the best- 
known groups of drtunlins are those situated in Northern Ireland 
(e.g. Co, Down), northern England (e.g. Eden valley), and 
northern U.S.A. (near Madison, Wisconsin, and south of Lake 
Ontario in central New York State). See also Rock Drumlin, 

DRY FARMING. A method of farming without irrigation in an area of 
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limited rainfalK the land being treated so a5 to conserx'C the mois¬ 
ture it contains; the term is usually confined to the raising of crops. 
Specially adapted plants that will best utilize the available moisture 
are cultivated. Other features of dry farming are the removal of 
weeds that would take up some of the moisturCj and the preparation 
of a mulch to resist capillarity and protect the moist earth from 
the heat of the sun. A common practice is the formation of a dry^ 
powdery surface soil by frequent use of the plough, the harrow, 
and other implements, and to this procedure is sometimes added 
the artificial production of a hard, impervious sub-surface layer of 
soil. Even stoners may be used as a mulch, as in the drier parts 
the Mediterranean region. In Siberia, where melting snow pro\ ides 
valuable moisture for the spring-sown crops, the soil is ploughed in 
the autumn; this conserv^es the snow in the furrows, and prevents 
It from being swept from the ground by the strong winds of winter, 
and thus being lost to thesoiL In the drier regions of India, U,S.S.R,, 
U.S.A,^ Canada, and Australia, dry farming methods have long 
been employed, 

dry spell. In the Britbh Isles, a period ofat least fifteen consecutive 
days, none of which has received as much as i.o mm. of rain. Tlie 
definition has not been internationally accepted, however, and a 
dry spell is often defined, not by any specific set of climatological 
data, but by its effecLs on plant life. See [Vet Spell, 

DRY VALLEY. A Valley in chalk or limestone country from wliich the 
stream has disappeared, or may appear only very temporarily, c.g. 
after heavy rain (see Bourne^ Winterbourne^. There are various 
theories as to their formation, including the lowering of the 
Water Table and the diversion of the original stream by River 
Capiure, 

dune.* a mound or ridge of sand formed, either in a desert or along 
the sea coast, through transportation by the wind. T he sand par¬ 
ticles are carried along by the wind and piled into a heap, \viuc:h 
gradually increases in size till it becomes a mound or ridge; the 
dune is often commenced where an obstacle of some kind exists, 
and the sand is heaped against this until it is covered and the sand 
falls over on the leeward side. 

In a desert there are two main types of dune^ the crescent-shaped 
dune or Barkhan^ and the long, narrow, ridge-like dune, or Seif Dune^ 
extending in the direction of the prevailing wind. By the action of 
the w ind, the shape and size of a dune are always changing. When 
the winds arc variable, it has no fixed shape, and its movements 
are irregular* When the wands arc fairly constant in direction, 
however, the sand on the windward slopes is blown over tlic top 
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and fulls over on the leeward side, and the dune thus travels slowly 
forwards. On the margin of a sandy desert, this movement of the 
dunes has caused cities to be buried and has devastated once fertile 
land. Often, however, it is only the smaller dunes which move: 
when the occasional rain of the desert does fall, much of the water 
is conserved in the deeper parts of the large dune, evaporation being 
restricted to the surface layers; this moistness of the lower layers 
thus helps to fix the position of the dune. 

Along the sea coast the dunes somewhat resemble in profile those 
of the desert, but in a non-arid climate they do not usually travel 
far inland, largely because they become overgrown with vegetation, 
e.g. marratn grass. In the Landes of SW. France movement of the 
dunes was deliberately checked by sowing plants and later coni- 

ferous trees. 

DUST. Solid matter consisting of minute particleSj smaller than sand 
particles, and occurring everywhere in the atmosphere; it is often 
carried immense distances by the wind, and is constantly being 
deposited on the cartlj’s surface. The sources of dust are various: 
in and near to industrial areas, the smoke from factory and domestic 
chimneys charges the atmosphere with particles of carbon and 
other substanct^; in the deserts, dust is raised from the ground by 
the wind (see Dusls(orm), while volcanic dust enters the air during 
an eruption. Particle's o( hygroscoffic dust act as nuclei for the con¬ 
densation of water vapour in the atmosphere, 

DUST HOWL. A t>T5e of man-made dt-sert, a region subject to severe 
Drought liorn which topsoil has been removed by wind erosion, 
usually because of over-grazing or the ploughing and cultivation 
ol such climatically unsuitable land: originally and still mainly 
applied to the Dust Bowl of the western United States. Sec Soil 

Erosiotu 

DUST COUNTER. .All instrument for counting the number of dust 
paMiclc-s present in a given volume of air. 

DUST Duvii., A local whirl of dust, usually not more than a few 
yards in diameter, in which the particles are swept round and 
round the centre, and are lifted to considerable heights - sometirnes 
to 2,000 or 3,000 ft above the earth’s surface. It is caused by excessive 


local heating by the sun in an arid region, a strong convection 
current being formed. Dust devils usually move over the desert at 
from 5 to I 5 miles per hour, though speeds of over 30 miles per hour 
are sometimes reached, and as many as five or six ol them may 
often be counted by the observer. Being so limited in size, tlrey arc 
harmJess even to aviation ^ unlike the DustsUnm* 


earth 

duststorm.* a storm in which a thick mass of dust obscures tlie 
atmosphere, and reduces visibility very considerably - sometimes 
practically to zero. It causes acute discomfort on the surface, and is 
a danger to aviation. It is caused by a turbulent wind blowing over 
an and, dusty surface, and its approach is usually heralded by a 
wail of dust which extends upwards for several thousand feet - 
sometimes to over 3,000 ni. In advance of the storm, tJie wind is 
ight and variable, but increases in strength as the storm approaches. 
Duststorms are Irequent in such arid desert regions as tJie plains of 
raq. North Africa, and iNW. India, and are especially liable to 
occur in thundery weather; the atmosphere is so dry that the rain 
associated with the thunderstorm often evaporates before reaching 
the ground, but if it does not, the dust is washed down with it, and 
Uie duslstorm is tlms much shortened in duration and restrict^ in 
scope. It should be distinguished from a Sandnonn. Sec also Haboob, 

dust-well, a hollow, containing dust, in the surface of a glacier; 

U IS formed when a patch of dust, blown on to the ice, absorbs heat 
from the sun more rapidly than does tJic ice itself, and causes the 
latter to melt, a depression being thus created. 

dyke or dike, (i) a vertical or highly inclined sheet of igneous rock, 
formed when molten rock material or Alagrna from the interior of 
the earth has forced its way towaids the surface through a cleft, or 
y melting a passage for itself, and lias there cooled and solidified, 
he dyke may change its direction, or branch away into smaller 
ykes, or give rise to Sills \ its thickness may vary from a fraction 
of an inch to hundreds effect. 

(2) A ditch. 

(3) A bank of earth, stones, etc., constructed to prevent low-lying 
fand from being inundated by the sea, a river, etc. 


Eagre. A tidal wave or Bore, usually applied to that of the R. Trent 
fc-ngland. ’ 

earth. The fifth in size of the nine major planets, and the third in 
distance from the sun. The solid outer crust of the earth, known as 
the Lithosplure, is partially covered by an extensive area of water, 
own as the Hydrosphere, and around the earth is a gaseous envelope 
^own as the Atmosphere. .AJthougii the earth is often regardetl a.s 
•mg a sphere, it is actually an oblate spheroid, being slightly 


EARTH PILLAR 


74 

flattened at the poles; the polar diameter is about 43 km. shorter 
than the equatorial diameter, the former being approx. 12,714 km. 
in length. 

EARTH PILLAR, DEMOISELLE (French), ot HOODOO. A tall colunrm 
of earth, often 20 to 30 ft high, capped by a large boulder. The 
boulder has originally lain on the soil; when most of the soft surface 
material surrounding it has been gradually worn away by rain, it 
has protected the earth beneath it, and has remained perched on a 
long pillar of this earth. Earth pillars occur frequently in mountain 
valleys, and probably the best-known examples are diose of the 
Tyrol. 



Diogreun oj an Earth Pillar, typical 0/ those 
seen in the Tyrol, 


EARTHQUAKE. A movement or tremor of the earth’s crust which 
originates naturally and below the surface. It sometimes causes a 
permanent change of level at the surface, but often the damage 
done by the shaking provides the only lasting visible etVcct. It may 
be produced by a volcanic explosion; earthquakes, in fact, are 
common in most volcanic areas, and often precede or accompany 
eruptions. It is more likely, however, to be of Teclonu origin, and 
probably due to the existence oi a bault. 

At least three distinct sets of waves are set up by an earthquake, an 
at a considerable distance trom the plate ot origin thoe 
separately; close to the place of origin, however, they all reach 
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observer at approximately the same time. As these waves pass a 
place, the ground may be felt to rock, and buildings sway back¬ 
wards and forwards. Maximum damage is not done always at the 
t-pumire, where the movement is up and down, but at places where 
the wave reaches the surface obliquely yet which arc still dose 
enough to the origin for it to have lost little of its force. A larpc 

earthquake is usually followed by a series of other shocks. An earth¬ 
quake which originates below or near to the sea causes great dis¬ 
turbance of the water, and sometimes large waves emanate from it 
and travel a considerable distance; on occasion these waves have 

caused a greater loss of life, by flooding coastal regions, than the 
earthquake itself. See jrsurtarrii^ 


In the mam earthquake regions, many of which have active vol¬ 
canoes in their midst, an earthquake of some kind takes place 
I^acticaily every day; on Hawaii, for instance, hundreds of minor 
shocks are recorded during the year. There are extensive areas on 
the earth’s surface, however, where earthquakes are very rare. The 
^ree great regions where earthquakes have taken place more or 
^ frequently are (i) the west coast area of North and South 
America, (q) a belt across soutliern Europe and southern Asia, and 
(3) a belt in the Pacific Ocean which includes Japan, the Philip¬ 
pines, and most of the East Indies. Of the thousands of earthquakes 
which arc recorded annually, only a hundred or so cause damage. 

earthquake period. The period during which a region is subject 
to earthquake shocks without any extended respite. 

ebb-tide. The receding or falling tide, i.e. after high tide and before 
low tide. See Tides. 


echo-sounding. See Sounding. 

eclipse, lunar. The ol>scuration of the light of the moon when the 
^rth, passing between sun and moon, casts her shadow on the 
atter. It can thus occur only at the time of full moon, when the 
moon is in opposition. It docs not occur at every full moon, liow- 
e\'er, for the moon’s orbit is not in the plane of the Ecliptic, but is in- 
c med at about 5“ to it. If the moon is completely obscured, there is 
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said to be a tot/il eclipse, if partially, a partial eclipse. Lunar eclipses 
arc far less frequent than solar eclipses, but in a given area many 
more of them are visible than of solar eclipses. This is because at 
every place where tlie moon is above the horizon at the time of the 
eclipse, the eclipse is visible, whereas a solar eclipse is visible only 
over a limited area. In a lunar eclipse the Penumbra is scarcely 
visible. A total lunar eclipse may last as much as two hours. See 
E^iip.^€y Solar. 

ECLIPSE, SOLAR. The obscuration of the light of the sun when the 
moon, passing between earth and suii, casts her shadow on the 
former. It can thus occur only at the new moon, wlicn the moon is 
in conjunction, but it docs not occur at every new moon because of 
the inclination of the moon*s orbit to the plane of the Ecliptic. If the 
sun is completely obscured, there is said to be a total eclipse, if parti¬ 
ally, a partial eclipse-, when the moon’s shadow does not even reach 
the earth, an annular eclipse is given — a ring of light is visible round 
tlie c ircular disc of the moon. Solar eclipses are much more frequent 
tlian lunar eclipses, but they can be seen only over a very limited 
area; the cone of the moon’s shadow becomes so narrowed across 
the space between moon and earth that a total eclipse is observed 
along a narrow belt. The average diameter of the shadow of a total 
cchpsc, in fact, is 90 miles. Unlike the lunar eclipse, however, its 
Penumbra is visible, and a partial eclipse is seen over a much wider 
area. On account of the restricted area from wliich any total solar 
eclipse is visible, at any single place the phenomenon is rare, and 
expeditions are organized to the locality Irom which it can be 
obscrv'cd; its duration is only a few minutes. 

ECi.iPTic. The apparent track of the sun throughout the year, as a 
result of tlie motion of the earth round it, being a great circle on the 
Celestial Sphere. The plane of the ecliptic is the plane passing through 
this path, and is coincident with the plane ol the earth’s Orbit; it 
thus meets the celestial splicte in the ecliptic. 

ECOLOGY. The science which treats ol organisms in relation to their 
environment j it is frequently sub-divided into human ecology, 
animal ecology, plant ecology, and bio-ecology, the last-namc'd 
dealing with the interrelationships between animal life and plant 
life. Ecology lies on the frontiers of so many other subjects, includ¬ 
ing various branches of geography, that its limits have not yet been 
precisely defined. 

E DA p It 1C. Relating to the soil. 

ELBOW OF CAPTURE. Sec lUver Capture, 

jvLgV/X'TiON. (i) Ehe raising of a port ion of the earth s crust in rela 
tioii to its surroundings. See Subsidence, 


equator 

(a) The al titude or angular height of an object such as a heavenJv 
body above the horizon. 

eluviation. The removal of material in solution or in suspension 
trom the upper or A horizon of tlic soil to the B horizon through 
the downward percolation of water. Sec Illuviation. 
enclave. ^ outlying territory belonging to one country which lies 
wholly within the terrimry of another country: it is an enclave with 
respect to the country in which it is located. See Exclave. The term 
IS sometimes used to denote an area which is almost enclosed in this 
way; e.g. one which is bordered by the sea on one side. 
eng LA CIA L. A term meaning ‘within the ice’, applied e.g, to a 
Moraine or a stream in a glacier. See Sub-Glacial. 

entrenched or intrenched .meander. See 
entrepot, a place or district which acts as an intermediary centre 
for trade between foreign countries: that is, for the receipt of goods 
rom one part of the world and their distribution to another part; or 
a place where goods are temporarily stored. Two wcll-knowti ex- 

^ples of sea ports outstanding in entrepot trade are Singapore and 
Hong Kong. 

Eozoic. See Pre-Cambrian. 

epeirogenesis. Continent-building: large-scale changes in the 
cvel of the earth’s crust, in which the surfaces of continents have 
been simply elevated or depressed, with little or no folding. The 
ormation of a Plateau provides an example. Sec Orogenesis. 
epicentre or epicentrum. The point on the earth’s surface which 
JS vertically above the point ol origin or Seismic Focus of an earth¬ 
quake. Here the earthquake vibrations first reach the surface, and 
then seem to spread outwards. If the time of arrival of the earth¬ 
quake is observed for several diflerent places, the position of the 
epicentre may usually be determined. Sec Homoseisnial Line. 

epicontinental SEA. A shallow sea which rests on the Continental 
i>nelf, e.g. the North .Sea. 

epiphyte, a plant which grows on another plant but is not parasitic, 
obtaining its essential foods from the atmosphere. Epiphytes are 

t^ical of the Equatorial Forest, and certain orchids provide die 
best-known examples. 

epoch, a sub-division of a Period\n the geological scale of time, 

equal-AREA projection. Scc Homolograffkk Projection. 

equator. The imaginary circle, lying midway between the poles, 

formed at the .suHace of the earth by a plane drawn through tlie 

centre perpendicular to its Axisj as its centre is also tfjc centre of the 

earth, it is a Great Circle. It is also the longest circumference of tlie 
earth. 
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EQUATOR, CELESTIAL. See Equator. 

EQUATORIAL CLIMATE. The type of climate experienced on low¬ 
lands within about 5° to 10° latitude of the equator. Throughout 
the year temperatures and humidity are uniformly high, and 
seasonal changes are slight: mean monthly temperatures are about 
75‘’-8 o^ F. {25°-t27® C.). Rainfall is heavy and well distributed, 
with no marked dry season; much of the precipitation consists of 
Convectioiial Rain, tails during the afternoons, and is often accom¬ 
panied by violent thunderstorms. The characteristic natural vege¬ 
tation is £i<]uatOTial Rorgst, and the main areas where the climate 
prevails are the Amazon basin (S. America), the Congo basin and 
the Guinea coast (Airica), and the Malay peninsula, Indonesia and 
the Philippines (Asia). 

EQUATOR 1 AL FOREST OrTROPICALRAIN FOREST,* The hot, WCt, 

evergreen lorcst ot the equatorial region, where rainfall is very 
heavy' and wlicrc there is no dry season; it extends in parts into the 
ty'pical monsoon areas. Owing to the extreme heat and moisture, 
the growtl) is dense and luxuriant. Many of the trees grow to tre¬ 
mendous heights, and in the struggle to reach the sunlight Lianas 
climb up other trees; Epiphytes are also found abundantly in the 
equatorial forest. Individual species of trees are very scattered, but 
aniong tlicm arc such valuable tropical hardwoods as mahogany 
and ebony; the wild rubber tree is also a native of the equatorial 
forest. Typical equatorial forest regions include the basins of the 
Amazon and the Congo, and much ot the Hast Indies. 

EQUINOX. Fhc term for the two points of intersection of the apparent 
annua! path ot the sun with the plane through the equator; the 
time of the year when the sun appears vertically overhead at noon 
at the equator. It is thus the time when the illuminated hall ol the 
earth just includes the two poles, and when all places on the earth 
ha\'e equal day and night - twelve hours each. The sun rises exactly 
in the cast and sets exactly in the west every^vhere. There are two 
equinoxes cacli year, one, falling about March 21, being called the 
spring or vernal equinox, iuid the other, tailing about September 22, 
the autumnal equinox. 

EQUiPLUVE. A line joining all places which have equal Pluviorrtelric 
Coefficients. A map showing such lines thus illustrates the raininess 
of a particular month or other period over a given area. 

ERA. One ol the principal divisions in the geological scale ol time 
(after Pre-Cambrian time), being itself sub-dividcd into Periods. 
Many geologists recognize three eras - the Palaeozoic, Mesozoic, and 
Cainozoic Eras, which thus extend over about die past 600 million 
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ERG (Arabic). In the Sahara, that part oi the desert whose surface is 
covered with sand Dunes. See Reg^ Hammada, 

erosio n.* The wearing away of the land surface by various natural 

agencies, the most important being those consisting of water_the 

sea, rivers, and rain. Ice, in the form of glaciers, frost, and melting 
snow, also assists in the process of erosion, as also does the wind. 
Some geographers regard erosion as synonymous with Denudation. 

erratic block or ERRATIC. A boulder which has been trans¬ 
ported from its source by a glacier, sometimes over a considerable 
distance, and has been left stranded when the ice melted; it is thus 
often, of a different type from neighbouring rocks. In some areas, 
such as parts of South Dakota, Minnesota, and other northern 
states of the U.S.A., erratic blocks have been so numerous as to 
impede agriculture. 

eruption, volcanic. The forcing of materials in solid, liquid, or 
gaseous form from the interior of the earth on to its surface by a 
VoUano. See also Fissure Eruption. 

escarpment or scarp. An inland cliff or steep slope: the steep 
face of a Cues la, or possibly formed as a direct result of a Fault’ 
sometimes regarded as equivalent to cuesta. 

Esker. A long, narrow ridge of sand and gravel which was once the 
hed of a stream flowing bcneatli or in the ice of a glacier, and was 
left behind when the ice melted. See As. 


estuary. The mouth of a river where tidal effects arc evident, and 
where fresh water and sea water mix. If the land consists of soft 
rocks, the lunnel-like shape of the estuary may be due to the scour¬ 
ing action of the river and the tide, but in most cases it is due to 
subsidence of coastal lowland. The river valley has been flooded by 
the sea, and the tides have maintained rather than actually created 
the shape of the estuary. Many estuaries, such as those of tlie 
Thames, the Elbe, the Plate, are the sites of important seaports. 

^Tang (French). A shallow pool or lake lying among sand dunes and 
gradually becoming filled with silt; applied especially to tliosc along 
the coasts of Aquitaine (Landes) and Languedoc, in France. 

ETESIAN WINDS Or .MELTEMi. The Strong, constant, northerly winds 
of summer experienced in the eastern Mediterranean, blowing 
round the great trough of low atmospheric pressure which extends 
W'estwards from NW. India. From about mid-May to mid-October 
they regularly blow at lo to 30 miles per hour, sometimes rising to 
over 40 miles per hour. During the day they iticrease in .strength, jis 
the insolation over the hot land to the south and cast temporarily 
raises the Pressure Gradient, then at niglit they often decline and die 
away. On land they sometimes carry considerable dust. Despite tJie 
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prevailing heatj however, their dryness causes them to be quite re¬ 
freshing. Their strength and dryness are such that orchards often 
have to be protected from tliem by a row of cypresses set on the 
northern side. (See also Trough of Low Pressure.) 

ETHNOGRAPHY. The subjcct which deals with the regional dbtribu- 
tion of the races of mankind. 

ETHNOLOGY. The scicncc which treats of mankind as distributed 
over the earth in racial units. 

EUSTATtc MOVEMENT. A large-scale rise or fall of sea level. Such a 
movement may be caused, for instance, by the development and 
decay of Ice Sheets. 

EVAPORATION. The proccss by which a substance changes from the 
liquid to the vapour state. Evaporation of surface water by the heat 
of the sun, from the oceans, lakes, rivers, etc., is the cause of the 
water vapour in the atmosphere. As the atmosphere is seldom 
completely saturated, evaporation goes on almost all the time, the 
rate of evaporation being dependent on the air temperature, the 
amount of water vapour already in the atmosphere, the nature of 
the w^ater surface, and the wind. Evaporation is thus greatest in the 
hot deserts of the world. The opposite process is Condensation. 

EVAPOTRANSPiRATiON. A term signifying the total loss of moisture 
from the soil in the form of water vapour, including that lost by 
evaporation from bodies of open water, e.g. lakes, reservoirs, and 
from the surface of soils and rocks, and also that lost by Transpira^ 
iion from growing plants. An estimate of the evapotranspiration 
from a certain area will assist in deciding on the necessity or 
othcfNvisc for irrigation water. 

EXCLAVE. .\n outlying territory belonging to one country which lies 
wholly within tlic territory of another country: it is an exclave 
witli respect to the country to which it belongs politically. See 
PnelaL’e. 

EXFOLIATION. A iVeatherhig process which consists in the peeling off 
of thin layers of rock from the surface. In hot deserts it is caused by 
the heating of the rocks by day and their cooling by night, leading 
to alternate expansion and contraction. The corners of rock masses 
especially are broken off, and the surfaces assume a rounded form. 
The proccss is often assisted by others, such as the chemical w'eathcr- 
ing oftlie outer layers. The term ‘onion weathering’ is sometimes 
used lor exfoliation. 

EXPORTS. Goods which are dispatched from a country in trade, nor¬ 
mally because they are surplus to its requirements; from the 
national standpoint, they may be regarded as goods exchanged for 
Imports, 'riiey have usually been produced in tlie exporting countryi 
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but sometimes they may Jiave been purchased abroad and re- 
exported- See Entrepot. See also Invisible Exports. 

extensive cultivation, a syslem of farming by which the 
cultivator expends a limited amount of labour and capital on a 

relatively large area. See hiUnsive Cultivation. 


extrusive rocks. Rocks formed by solidification ot Magma above 

me ^rth s surface, e.g. volcanic Lava; tliey are thus Igmou^ Rocks. 
oee Intmswe Rocks, 


ahrenheit scale. The temperature scale used in most English- 
speaking countries in the world. The ‘fixed points’, the Freezing 
oint and Boiling Point of water, are 32^" and 212^ respectively, 
us, to convert a temperature on the Fahrenheit scale to one on 
the Centigrade Scale, 32 must first be subtracted from the former 

then the result divided by i.8: C= (F —32)-r 1.8. 

PALL. The term used in the United States for autumn, signifying the 

season of * the fall of the leaf 

fall line. The line joining the waterfalls on a number of approxi¬ 
mate y parallel rivers: especially applied to the line running along 
e sudden increase of slope - where the waterfalls thus occur - 
ronti the Appalachian Mountains to the Atlantic coastal plain in 
e eastern U.S.A. The Fall Line marks the point where each river 
^ves the uplands for the lowlands, and thus the limit ofits navig- 
* ity. or this reason, and because water power is available there 
^ny important industrial centres have become established along 
e me, e.g. Philadelphia, Baltimore, Richmond. 

f associated with the upper part 

Cumulonimbus cloud, from which it may become detached and 
ui appearance denser than normal Cirrus. * 

fan, alluvial. Scfi Alluvial Fan. 

fata morgana, a type of Mirage in which an object appears to be 
ongat^ vertically, owing to the fact that it is observed through 
several horizontal layers of air of different refractive indices. 

**^1” of length, equal to 6 ft, used mainly in determining 

tne depth of the sea. ** 


^ fracture in the earth’s crust along which movement has 
en p aw, and where the rock strata on the two sides therefore do 
not match. Although the movement is usually more or less vertical, 
a au t may take place in any direction, ineJuding the horizontaL 


32 FAULT PLANE 

The cliange of level on one side compared with the other, known as 
the throw, varies from a fraction of an inch to thousands of feet; the 
amount of lateral displacement is known as the heave. The side of 
a fault where the strata have moved relatively downwards is known 
as the downthrow side, the other being the upthrow side. A normal fault 
is one in which the Fault Plane is vertical, or is so inclined that the 
downthrow is on the dip side of the fault plane. See also Tear Fatdt, 

Thrust Fault. 



Diagram to illustrate the arrangement of the rock strata in a Fault. 


FAULT PLANE. The Surface along which ^ Fault has taken place. 
FAULT SCARP. A Scorp situated where a Fault has taken place, being 
due to the relative downward movement of tlie strata on the lower 

side of the fault. 

FAUNA. The animal life of a region or of a geological period, corre¬ 
sponding to the term Flora for plant life. 

FELDSPAR or FELSPAR, A widely distributed group of minerals con¬ 
sisting of silicates of aluminium combined with potassium, sodium, 
calcium, and barium, and probably comprising almost half of the 
Ciirth’s crust. Altliough insoluble, feldspar undergoes chemical 
decomposition, China Clay being a product. 

FELL. ChicHy in northern England, a bare, uncultivated hill or 

mountain. See Fjall. 

FELLAH {pi. PELLahin). In Arabic-spcaking countries, especially 
Eg>Tt, a peasant; in Arabic the term means literally ‘ a ploughmai^ 
FEN. .A tract of low'lying, marshy land, in which Peat is being formra 
beneath the surface and the soil is generally alkaline: applied 
especially to the region round the Wash in eastern England. 

































































perrel’s law. The law which states that a body moving in any 
direction over the earth’s surface will tend to be deflected, owing to 
the earth’s rotation, to the right in the northern hemisphere and to 
the left in the southern hemisphere; it is applied especially to the 
movement of large masses of air - the winds. Thus a wind which 
would blow from N. to S. il the earth were stationary becomes 
in the northern hemisphere NE., c.g. the NE. Trade Wind, 
fertilizer, a substance of natural or artificial origin which is 
added to the soil to increase its productivity, by supplying those 
chemical elements that arc necessary to plant life, 
fetch. At sea, the length of open water across which the wind is 
blowing, i.e. the distance from the weather shore, which largely 
determines the height of the waves. 


pilling. In meteorology, the term for increasing atmospheric pres¬ 
sure at the centre of a Deffression : the opposite Diepenin^. 

finger lake, a long narrow lake lying in a hollow scoopetl out by 
an ice sheet or glacier and often dammed at the lower end by a 
moraine. Exarnples are the P'inger Lakes, in New "V ork state, U.S.A., 
and lakes of the Lake District (England;, the Scoiiisfi Highlands, 
and similar glaciated rc*gions. 


fiord or FJORD.* A long, narrow inlet into the sea-coast, with more 
or less steep sides. Owing to the occurrence of fiords along the edges 
of mountainous regions which were once heavily glaciated, e.g, 
along the coasts of Norway and Greenland, it is generally held that 
they were formed when glaciers, making their way to the sea, 
scooped out deep, trough-like valleys which may have been first 
cut by streams, so that the lower ends were filled by the sea. Usually 
a fiord is extremely deep, but becomes shallower towards the 
mouth, possibly because the glacier lost some of its power of erosion 
as It melted, or because a terminal Moraine blocked tfie end, (See 
F'g- P. ap) 

PIRN (German) or n£v6 (French). The granular substance, inter¬ 
mediate between snow and ice, wliicfi is formed as the snow that 
has accumulated at the licad of a glaciated valley is being trans¬ 
formed into Glacier ice. A.s the glacier mo\Ts down the valley, the 
^ rn gradually becomes welded into a completely crystalline mass of 
1 ^. Many geographers and glaciologists prefer the term Jim to nSvi 
because other terms can be more easily constructed from it, c.g. 
fi^nificalion (creation of firn). 

firth. In Scotland, a long, narrow inlet into the sea coast, usually 
die lower part of an Kittiatyy hut sometime.s a l'iord\ occasionally a 
Strait^ e.g. Pentland Firth. 


fissure eruption. A volcanic Eruption in which Lava is ejected 
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fiords along the coast of southern J^orway. 


through a long cleft or fissure, generally without explosive activity, ^ 

and often producing a Lava Plateau. ^ 

FjALL (Icelandic), fjall (Swedish), fjell, fjeld (Nonvegian). 
Corresponding Scandinavian terms (or a mountain or hill, o tM 
but by no means alway-s implying a plateau-like summit, wh e 
Dovrefjell, in Norway, is an extensive plateau, for example, Hver- 
fjall, in Iceland, is a large volcanic crater. The corresponding 

Englisl) term is Fell. 

FLOE, See 

FLOOD-PLAIN. A plain, bordering a river, which has been forrned 
from deposits of sediment carried down by the river. When a river 
rises and overflows its banks, the water spreads over the flood-plain; 
a layer ofsediment is deposited at each flood, so that the flood-plain 
gradually rises. U is usually highest near the river, at the natur^ 
Levee. During the formation of a flood-plain, it is often characterized 
by iMarsites., meandering streams (see Meander), and Ox-Bow 
If the drainage system is later diverted for some reason, the flood- 
plain may be left as a smooth and extremely fertile tract of land. 
flood-tide. The advancing or rising tide, i.e. after low tide and 

before high tide. Sec Fides. ^ ( 

FLOKA* The plant life of a region or of a geological period, corre¬ 
sponding to the term Faufui for animal litc. 

fluvial or FLUVIATILE. Belonging to or relating to a river, c,g. 

fluvial deposits. 
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FLUVIOGLACIAL Or G L A c 1 o F L u V I A L. Caused by the action of 
streams issuing from tfie melting ice at the end of a glacier or at the 
^ge of an ice sheet; applied especially to the deposits oJ an Outwask 
Platn, Many glaciologists prefer the term glaciojluvial because liie 
action ol the glacier precedes that of tlie streams. 

FOG. A dense mass of small water drops or smoke or dust particles, in 
the lower layers of the atmospiiere. According to international 
meteorological practice, the phenomenon is termed a fog only when 
the obscurity is such that objects at a distance of i kilometre from 
Uie observer have become invisible. Sec .Mist, Haze. 

The condensation of water vapour in the lower layers of air, which 
is normally the cause of fog, is due to the cooling of the air below its 
Dew Point. T his cooling may be due to Radiation from the earth’s 
surface, and the conditions most likely to produce a fbg are ttius a 
very light wind and a clear sky at night. The fog is then most dense 
shortly after sunrise, and often dispci-ses before tlie afternoon; in 
winter, however, it may persist for se\'crai days. A tog may also be 
formed by the drift of air over a cold surf ace (sec Adveclion Fofi), or 
by the mixture of one Air Mass with a cooler air mass. Land fogs 
occur chiefly in autumn and winter, sea fogs chiefly in spring and 
summer. The sea fog is usually a type oi Adveclion Fog and it is most 
prevalent in the vicinity of cold ocean currents: e.g, the frequent 
fogs of the Grand Banks ofl Newfoundland. The depth of a fog is 
very variable, but is usually below i ,000 ft; at sea it is sometimes so 
shallow that the masthead of a shi{> will project above it. A smoke 
fog, in which the poor visibility is due mainly to smoke particles, 
Occurs in industrial areas where there is a continual emission from 
factory and domestic chimneys; but the worst type of fog in these 
areas is produced by a mixture of smoke and water drops (sec 
Smog). A dust fog is typical of a desert region. 

fog bow. a white bow seen opposite to the sun in a fog; it resembles 
and is produced in the same way as an ordinary Rainbow, but owing 
to the smallness of the water drops, the colours overlap and the bow 
IS white - though the inner edge tias a bluish tinge and the outer 
edge a reddish tinge. Sometimes a second bow is seen iitside the 
first, the colours being reversed. 

FOGCara (Arabic). In North Africa, an underground irrigation 

chartncL See Garuii^ 


fohn wind. The warm, dry wind whicli blow-s down the leeward 
slope of a mountain, best known in the valleys of ttie northern Alps, 
where the name originated. It occurs when a depression moving to 
the north of the Alps draws in air from the soutli. This air ascends 
the southern slopes, clouds are formed, and tliere is heavy rain; 
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when it reaches the northern slope, it has lost most of its moisture 
but is still warm, and it is dynamically heated further as it des¬ 
cends, and so blows down the valleys as a very warm, dry wind - 
the fohn. It may raise the temperature by 8“ to ii'’ C.; snow is 
melted, trees, houses, etc., become excessively dry, avalanches may 
occur. The maximum frequency of the fohn in northern Switzer¬ 
land is in spring, when it is useful in melting the winter snow from 
tlie pastures. In autumn, the season of second greatest frequency, it 
is useful in ripening the crops, especially the grapes. The fohn 
blows in the direction of the mountain valleys, but is usually a 
southerly wind, and is strongest in valleys lying in a north-south 
direction. A similar type of wind occurs in all mountainous regions 
which are affected by depressions. Sec Chinook, J^ot - W csIot, SfXffiootit 



Diagram illustrating the/orrmtion of the Fohn Wind, 


FOLD. A bend in rock strata caused by movements of the earth’s crust. 
When the compression is relatively small, the strata are formed into 
a series of arches and troughs (see Anticline and Syncline ); when the 
compression is greater, the folds bulge outwards at the top, and 
lower down dip inwards from both sides. Dermdation takes place 
simultaneously with the folding, so that the outer parts of a fold 
may be worn away as it is produced. A symmetrical fold is one in 
which the axial plane is vertical, an asymmetrical fold one in which 
the axial plane is inclined. See also Monocline, Nappe, Overfold, 
Recumbent Fold. 

FOLDED or FOLD MOUNTAINS. Mountains which have been thrown 
up into a massive Fold or ridge by eartli movements. Often the 
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mountains form an Antirlim, and the adjacent valleys are 
though where such mountains have been exposed to erosion for a 
ong period there is a tendency towards the reverse, the anticlines 
o become valleys and the synchnes to become hills, for the resist- 
^ce of the latter to the denuding effect of water is greater tJian that 

important mountain ranges consist of 
folded rnountains, including the Himalayas, the various Alpine 
chains, the Pyrenees, and the Apennines. 
foraminipera- See G/obi^tferina Ooze* 

ford. The shallow part of a river or other body of water which may 
be crossed by wading. * 

foreland a headland or promontory, generally ol low altitude 
c.g. North Foreland and South Foreland, on the coast of Kent' 
i^ngJand j see also Cuspate PoTeland, 

forest. An extensive area of land covered mainly with trees. Sec 

i^ijerous Forest, Deciduous Forest, Equatorial Forest, Monsoon Forest 
Jhorn Forest. * 

POSSE. A ditch or moat. 

remains or the form of a plant or animal which has been 
t)uned and preserved for a long period in the rocks of the earth's 
c^t. The only organisms which have been thus preserved are 
t ose which \vere buried in Sedimentary Hocks soon after death, or 
were encased in a material which protected them from decay and 
11 C attacks of living organisms. .See Faloeoniolo^y. 
fossil water. SeeCWw/€ WaUr. 

Foucault’s pendulu.m. The apparatus by which Foucault dem- 
onstrated the rotation of the earth on its Axis. A heavy ball was sus- 
I^nded by a fine wire from the dome of the Pantheon, in Paris, so 
that It could swing freely in any direction, and the pendulum was 
set in motion; gradually tlie direction of the swing appeared to 
change, and, as no external force had been applied to the pendu- 
um, the rotation of the floor, and of the earth itself, was thus shown. 
Razil ice. Surface ice which forms in spicules on rapidly flowing 
rivers, tJie movement of the water preventing the ice crystals Ir.un 
orming a solid sheet. 7 'he phenomenon has been best observed in 
the Canadian rivers, and the term is Canadian in origin. 
free port, a port, or a zone witliin a port, at which goods, either 
imports or exports, may be loaded and unloaded without payment 

o customs duty. Jt is usually an Entrepot. Hong Kong is an example 
of a free port. 

fresh El. ( 1 J clear stream, 

(a) A river flood caused by heavy rains or by rapidly melting snow 
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FRIAOEM. The Cold Wave experienced on the tropical Campos of 
Brazil during winter ^ caused by the development of an anticyclone. 
In the region of the middle Amazon, for instance, there is some¬ 
times a cool spell during May or June lasting several days. The 
temperature may fall below lo^ C., causing acute discomfort, and 
rendering the natives extremely vulnerable to colds. 

frigid zone, a term formerly applied to the regions within the 
Arctic Circle and the Antarctic Circle. The sun’s rays are always very 
oblique, so that the weather in general is never warm; in summer 
it is cool or cold, in winter it is extremely cold. 

fringing REEF. SceCorj/ /irr/. 

FRONT Tlie line of separation at the earth’s surface between cold and 
warm air masses. In general it is produced by the horizontal move¬ 
ment of two such air masses, which have originated from widely 
separated regions, c.g. tropical and polar air. This brings them into 
contact with each other, and from the line of the front on the 
ground a frontal surface, or surface of discontinuity, slopes upwards 
over the cold air; the warm air, being lighter than the cold air, is 
continually ascending this frontal surface. Usually a front lies along 
a Trough of Low Pressure. See Depression, Cold Front, Warm Front, 

Occlusion. 

FRONTIER. That part of a country which borders on another country, 
i.e. adjoins the boundary-line between the two countries. 

frontogenesis. In the atmosphere, the processes that bnng about 

the formation or intensification of aPronl. 

FROST, (i) The particles of frozen moisture formed on the earths 
surface when the air temperature has fallen as far as or below o" C. 
See Glazed Frost, Hoar Fros t. Rime. 

(2) An air temperature, at or below o" C., which causes water to 
freeze; the intensity of the frost, i.e. the number of degrees ol frost, 
is indicated by the number of degrees C. that the air temperature 
falls below the Freezing Point of water (o" C.). In temperate re¬ 
gions, e.g. the British Isles, a frost may be very local and transito^, 
owing probably to cooling by radiation, or it may continue or 

several days over an extensive area. 

frost HOLLOW or POCKET. A hollow into which cold air, m con¬ 
ditions favourable to radiation, sinks from the adjacent slopes under 
the action of gravity and there accumulates, rendering the site liable 
to a greater frequency and severity of Frosts than the surrounding 
area: thus a site to be avoided by fruit farmers and gardene^. 

FRUIT BELT. A Strip of land about 30 milc-s wide extending along t e 
eastern shore of Lake Michigan, U.S.A.. where the lake so tempers 
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the climate that grapes and similar fruits can be successfully grown, 

whereas their cultivation would be impossible in other districts in 
the same latitude. 

FUELLING STATION. A jKtrt, or a repository within a port, which 

supplies fuel in the form of coal or oil to ocean-going vessels which 

are unable to carry enough in their bunkers for their complete 
voyage. 

fumarole. a hole in the earth’s crust from which steam and gases, 
such as carbon dioxide, are emitted under pressure. It is frequently 
found in a volcanic region; the steam is produced by the Magma be¬ 
neath the surface, when the volcano itself has probably ceased to 
CTupt. The most striking development of fumaroles in the world was 
in the Valley of Ten Thousand Smokes, near the volcano Katmai, 
in Alaska; here an area of several square miles was formerly 
riddled with fumaroles ejecting steam. 

funnel cloud. The cloud formed at the core of a Waterspout or Tor- 
ruxdo, sometimes extending downwards as far as the eartli’s surface. 
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gabbro. A group of coarse-grained Igneous Rocks consisting essentially 
Feldspar and one or more ferro-magnesian minerals. 
gale. According to common usage, simply a very high wind, but 
according to usual meteorological practice a wind of Force's or 
more on the Beaufort Scale: i.e. a wind of about 68 km, per hour or 
more on the surface. 

gall s projection, a Cylindrkal Projection in which the cylinder, 
instead ol touching the globe only at the equator, is sunk into its 
surface, and coincides with the surface at 45” N. and 45° S. latitude. 
Between these latitudes the parallels arc too close together, whereas 
on their i^leward side the parallels are too far apart, but in tlie 
higher latitudes there is less exaggeration of areas and shapes than 
m Mercator’s Projection. It is a form of Slereographic Projection. 
ganat or QANAT (Persian). In Iran, an underground channel which 
carries irrigation water from the mountains, where rainfall is rela¬ 
tively plentiful, to the drier areas below. Its course may be clearly 
recogni^ from the air, lor at intervals it has circular openings 

resembling miniature craters. It corre-sponds to the Foeeara of 
North Africa. 

GAN CUE, The material, of relatively small value, surrounding or 
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accompanying a metallic Ore in a lode or vein; it is usually non- 
metal lie, such as quartz. 

GAP TOWN. A town situated in or near a gap in a ridge and thus often 
an important route centre; examples in SE. England include 
Guildford and Lewes. 

CARDEN CITY, A term, first used in the United States by A. T. 
Stewart (1869), applied to a town carefully planned so as to include 
facilities for industry whilst maintaining its favourable residential 
character, with a relatively low housing density and lull cultural 
and recreational amenities. In England Ebenezer Howard’s 
scheme for such towns led to the establishment of Letchworth 
(1903) and Welwyn Garden City (1920), which considerably in¬ 
fluenced the olficial New Towns policy adopted after tlie Second 

World War. 

CARiGUE or GARRICUE (French). The scattered, low Scpib, inter- 
spet-sed with extensive patches of bare soil, which prevails in lime¬ 
stone areas of the Mediterranean region, the land being too poor or 
too dry for the growth of normal scrub. The garigue. in fact, is even 
poorer than the Aiaquis^ and from the standpoint of agriculture is 
almost valueless, being suitable only for feeding goats. Many of the 
plants which constitute the garigue, such as broom and gorse, have 
bright but short-lived flowers; others, like lavender and thyme, are 

aromatic* 

GARU A. The thick mist or drizzle experienced in western Peru during 
the winter, often covering the coastal region like a thick blanket of 
cloud; it provides almost all of the scanty rainfall of this region, 
GAUGE, RAILWAY. The distance between the inner edges of the 
rails on a railway track. Gauges vary in different countries and 
are rouglily classified as broad, standard, and narrow gauges. The 
broad gauges usually include those of 5 ft or more in width; the 
standard gauge, as used in Great Britain, is 4 ft 8i in. wide; the 
narrow gauges include the metre gauge, the 3 ft 6 in., and smaller 

gauges. 

GAUGE, RAIN, See RaittGatige. 

GEANTICLINE. See 

GEEST, The heath-covered sandy region of the glaciated northern 
lowlands of Germany, lying between the Elbe and the Ems, the 

soil is infertile and the population sparse. 
geoanticline or geanticline. An Anticline on a large scale, i.e, 
extending over several miles; its formation is very gradual, and 

erosion of the crest pn^eeds simultaneously. -ij- 

geochemistry. I’hc study of the ‘chemistry of the earth’, including 
not only the Lithosphere, Hydrosphere, and Atmosphere, but also the 
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Bxosp}wre\ it thus links chemistry with geology, meteorology and 
biology. 

GEOCHRONOLOGY, The subject tliat deals with the study of the 
earth’s history in terms of the geological scale of time, involving 
the dating in years of the various geological periods. Among the 
methods used in dating such periods are those Dendrochiomlogy, 
Varije analysis, and Radiocarbon Dating, 

GEODESY. The science of tlie measurement of the shape and size of 
die earth, including its weight, density, etc., and also of the survey¬ 
ing of such large portions of tiie earth’s surface that the curvature 
of the earth has to be considered. 

geographical mile, a measure of length equal to one-sixtieth ofa 
degree or one minute (i ') of latitude; it thus varies with latitude, 
but It approximately equals 6,080 ft, and this is the generally 
accepted value. See Mite, Statute', JVautical At He, 

geography. The subject which describes the earth’s surface - its 
physical features, climates, vegetation, soils, products, peoples, etc., 
and their distribution. For its data it has drawn extensively on 
specialized sciences, such as geology, meteorology, astronomy, 
anthropology, and biology. A number ofsub-di visions of the subject 
arc recognized, including the following: mathematical geography, 
which deals with the shape, size and movements of the earth; 
physical geography, which usually includes a study oiClimate, Natural 
Vegetation and Oceanography, and is sometimes assumed, rather 
loosely, to be synonymous with Physiography, human geography, which 
is sometimes regarded as synonymous with Anthropogeography; 
political geography, which is concerned primarily with the world’s 
political divisions; economic or commercial geography; and historical 

geography, the nature of which has been interpreted in a wide 
variety of ways. 

CEO ID. A term sometimes used to signify the shape of the Earth; the 
latter is often taken to be an oblate spheroid, but, in view of certain 
variations, the term geoid, which simply means ‘cartli-shaped 
body’, has been introduced. 

geology. The science of the composition, structure, and history of 
the earth. It thus includes the study of the materials of which the 
eartli IS made, the forces which act upon these materials and the 
resulting structures, the distribution of the rocks of the earth’s crust, 
and the history not only of the earth itself but also of the planLs and 
animats which inhabited it throughout the different ages. The sub¬ 
ject is often sub-divided mlophysical or dynamii ai geology and hiitorical 
geology; the former incl^sdtss Mineralogy, Petrology, Structural Geology, 
and Geomorphology or Physiography, while the latter includes Strati- 
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graphical Geolog)! or Stratigraphy, Palaeoriiology^ and Pdaeogeo- 
graphy. 

CEOMO RFHOLOG Y, The Study of the ph>^ical features of the earth, 
or the arrangement and form of the earth's crust, and ol the rela¬ 
tionship between these physical features and the geological struc¬ 
tures beneath. The term is sometimes regarded as being synony¬ 
mous with the older term, Physiography. 

GEOPHYSICS. The study of the physical processes relating to the 
structure of the earth, including not only the Lithosphere but also the 
Hydrosphere and the Atmosphere. Strictly speaking, it signifies the 
'physics of the earth’; it is thus a branch of experimental physics, 
and links the science of physics with that ol geology. Such subjects 
as Meteorology, Hydrology, and Seismology nvc. closely allied to and in 
some respects are branches of geophysics. 

GEOSTROP me WIND. h>pothetical wind formed as a result of two 
Ibrccs, the deflecting force due to tiic earth s rotation, the so-called 
gcostrophic or corwlis force, which acts in accordance with Ferret s 
Law, and the force due to the Pressure Gradient. The geostrophic 
uind thus takes a direction parallel to the isobars, in accordance 
witli Buys Ballot's Law, and its velocity can be easily calculated from 
a Weather Chart by means of a wind scale: the closer the isobars, the 
greater the velocity ol the gcostrophic wind. Near the earth’s sur¬ 
face friction reduces the gcostrophic force, and the surface wind 
blows across the isobars; the gcostrophic wind is of limited value 
in calculating the speed and direction of this wind. The wind speed 
and direction at a height of 2,000 ft (600 m.) may be determined 
with a high degree of accuracy, however, by means ol the geo- 
stroph ic wind scale. Such calculations are extremely useful for 
areas w here few actual wind observations are available. 

G EOS YN CLINE. A large depression or trough in the earth’s crust, ora 
Syruline on a large scale, i.c. extending lor dLstances up to hundreds 
ol mites, fundamental difference in structure, how'cvcr, is due to 
the fact tliat the geosynclinal trough gradually fills w'ith sediment as 
its floor sul>sides, resulting in the formation of an enormous thick¬ 
ness of sedimentary rocks. 

GEOTHERMAL. Relating to the heat of the earth’s interior, as 
demonstrated by the high temperature of its Atagmax in the 
W’airakei district of New Zealand, for instance, geothermal energy 
is utilized, electricity being produced by steam raised from the 
local Hot Springs. 

GEYSER.* .A Hoi Spring which at regular or irregular intervals throws 
a jet of hot water and steam into the air; sometimes the jet rises to a 
height of 100 to 200 ft. It occurs in a volcanic region. 
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From the mouth of the geyser, a tube penetrates deeply into the 
earth, and hlls with water, which percolates through from the sur¬ 
face The water near the base of this tube is considerably heated by 
hot lava, but the tube is so long and narrow that convection cannot 
take place freely; the temperature of the water down below thus 
continues to rise, while that at the top of the tube is relatively cool. 
At the same time, the Boiling Point of the water at the base of the 
tube IS raised by pressure, and the temperature has to reach well 
above ioo° C. before steam is formed. When this does take place, 
the water above is forced upwards and Hows away. The sudden re¬ 
duction of the pressure at the bottom of the tube lowers the Boiling 
Point of the water, and the latter is now rapidly converted into 
steam, which forms in such volume that the entire column above it 
is ejected well into the air. Phe action of a geyser is thus inter¬ 
mittent. The best-known geysers are those of New Zealand, Iceland, 
and Yellowstone National Park, U.S.,‘\, Tlie famous Old Faithful 
geyser of Yellowstone National Park u.sed to erupt with great 
precision every 66^ minutes, but is novv acting with Jess regularity 
and at longer intciA'als. 

geyserite. A siliceous deposit produced from a Hot Spring or Geyser 
See Sinter. 

CiBLi. The hot, dry, souUierly Sirocco wind of Libya, North 
Africa. 

gill. In the Lake District and Yorksliire, England, a mountain 
stream. 


glacial drift. See Drift ( 2 ). 

glacial LAKE. A small lake enclosed between the ice along the 
margin of a Glacier and the valley wall. 

glaciation. The covering of an area, or the action on that area, by 
sn icc-sheet or by giaciers, 

glacier.* a mass of ice which moves slowly down a valley from 
above the Snowline towards the sea under the force of gravity. It is 
ormed owing to the pressure of the immeiLse depth ofsnow, wliich 
depresses the Freezing Point; the snow in the lower layers thus 
melts, and then solidifies again into granular icc, or being 

later transformed by the continued pressure into clear ice. 

From tJie snowfield, where it almost always originates, the glacier 
may extend far below the snowline. At its source, there is an abun¬ 
dant supply of icc and melting is slow, and the glacier is thus broad 
and deep; lower down the temperatures arc higher and the supply 
of ice js smaller. I he glacier thus decreases in size till iJie amount of 
ice melting equals the supply from above, and there the glacier 
ends. Usually, then, the glacier is tongue-shaped, being broadest 
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GLACIER BREEZE 


near its source and narrowest where It finishes. Its general shape 
also conforms to that of the valley in which it lies. It curves with the 
valley, and to some extent its surface follows that of the valley floor. 
The centre of the glacier is usually higher than its sides, and the 
cross-section of its surface Is thus slightly convex. The surface is 
often uneven, and sometimes cut by deep cracks or Creiassesi one 
cause of the unevenness of the surface is the melting of the top layer 
ol the ice during the summer, when the water wears channels in the 
ice. Again, the lower layers of ice may be protected from melting by 
stones or other solid matter, and mounds of ice covered with debris 
are thus formed on the surface. Sec Glacier Table. 

The rate of movement or flow' of a glacier is greatest in the middle, 
for it is retarded by friction at the bottom and sides, and the end of 
the glacier is convex. Along its course the glacier collects rock 
material, wliich it deposits when the ice melts; these accumulations 
of fragments arc called Moraines. See also Piedmont Glacier^ Polar 
Glacier, Tauperale Glacier, 

GLAcitR BREEZE. A cold brccze of type blowing down the 

course of a glacier, caused by the cooling ol air in contact with the 

icc. 

GLACIER DURST or JOKULHLAUP (Icelandic). A flood of water with 
blocks of icc, rocks and mud, caused by the melting of ice in a 
glacier or ice-cap by hot Magma during a volcanic Eraplion. Iceland 
has long suffered from glacier bursts, notably in 1349, when a 
glacier burst from Vatnajokull swept forty farms and their occu¬ 
pants into the sea. 

GLACIER MILL. Scc MovUn. 

‘glacier mouse’, polster. The term * glacier mouse* (jokla mys) 
is applied to a type of small moss-covered stone found on certain 
glaciers in Iceland; polster is applied to similar moss-covered patches 
of pebbles and sill a few cm. in diameter found on glaciers else¬ 
where, particularly, for example, on Matanuska Glacier, Alaska, 
near its end. 

GLACIER SNOUT. The tapering, convex end of a valley Glacier, often 
with an arch from whicli flow's a stream formed by the melting ice, 
and sometimes partially covered by a terminal Moraine. 

GLACIER TABLE.* A block of rock standing on a pedestal of ice on 
the surface of a glacier; the rock protects the ice beneath it from 
melting so quickly as the surrounding ice, and thus becomes 
perc hed on a pedestal. 

G L A c I o I- L u V 1 A L. See Flul'ioglacial. 

GLACIOLOGY. The study of Ice and tlie action of ice in all its forms, 
and therefore including Snow. 
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GNOMONIC PROJECTION 

GLACIS. A gently inclined slope or bank. 

GLADE. An open space or passage in a wood or forest, either natural 
or produced by the felling of trees. 

GLAZED FROST. A coating of smooth ice, sometimes of considerable 
thickness, which forms on objects on to which rain is falling in an 
atmosphere having a temperature below the Freezing Point. It is 
formed, too, when a warm, damp wind follow's an extremely cold 
spell, the moisture condensing and then freezing on surfaces wliich 
are still below' the Freezing Point. It is comparatively rare in Great 
Britain, but when it docs occur it may be sufficiently heavy to bring 
down telegraph and telephone wires. The term black ice is generally 
used for glazed frost on a road surface. 

CLEi SOIL, A type of soil which is formed under the influence of poor 
drainage; the Water Table stands at or near the surface, and a so- 
called glei horizon is developed, greyisli in colour and characterized 
by reddish-brown deposits of ferric hydroxide, 

GLEN, In Scotland, a long, narrow valley, with steep sides, usually 
having a river, a stream, or lake at the bottom. It is narrower and 
steeper-sided tlian a Strath, though the two terms are sometimes 
used indiscriminately. 

globigerin A OOZE, A calcareous deposit which cov’crs a large pro¬ 
portion of the ocean bed, consi.sting chiefly of the remains of 
foraminifera, the globigerina being the most abundant and w'idcly- 
distributed genus. The shells arc minute, commonly about the 
.size of a pin-hcad. Mixed W'ith them are small amounts of the 
shells, etc,, of other living organisms, and small traces of material 
derived from the land. Globigerina ooze is the most widespread 
type of ooze in the .A.tlantic and Indian Oceans, and covers much 
of the southern Pacific Ocean. It is most developed at deptlis of 
about 1,500 to 2,500 fathoms. 

o I. o L' p. See hhtL'hole, 

gneiss. One of an extensive scries of rocks with a banded structure, 
of Metamorphic type, varying widely in chemical composition, and 
usually characterized by the most conspicuous dark mineral pre¬ 
sent, e.g. hornblende gneiss. The banding, due to the separation of 
light and dark minerals in crude layers, is the most characteristic 
feature of a typical gneiss. 

GNOMONIC PROJECTION, A type of Z^^Uhal Projection, in which the 
projection is made on to the tangent plane f rom the centre of the 
globe. Areas and shapes are so distorted that it would be altogether 
valueless except for the useful quality that every Greal Circle on the 
sphere is represented by a straight line on the map; this enables 
great circle routes to be easily plotted. 
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gg gondwanaland 

GONn WAN ALAND. The soiithcrly of the two ancient conunents into 
which llic earth’s land mass was once divided, comprising most ot 
Africa, Madagascar, India, Australia, Antarctica and parts of 
South America; the other ancient continent was Laurasm 
according to the theory of Continental Drift, Gondwanaland broke 

up and formed the continents of the present day. 

COODIi’s INTERRUPTED HOMOLOSINE PROJECTION. A type Ot 

equal-area or Homoiographk Projection, in which 
inlerruptcd but the continents are clear and well-shaped. Ihe 
parallels of latitude are straight lines. Such equal-area projection 
of the whole earth’s surface is valuable for showing the world 

distribution of climatic regions, economic data, etc. 
gorge * A valley which is more than usually deep and narrow, vntli 
steep walls; there is no sharp distinction bet^veen a gorge and a 
Canyon, iliough the latter is generally of much greater size. Ihe 
sides of a small gorge arc sometimes nearly vertical. 


G R A n E N (German). See R if t ya/ley. 
gradient, pressure. See Pressure Gradient. 

granite, a coarse-grained Plutonic Rock which always contains 
Quartz and feldspar, as well as other minerals. Its structure is so 
coarse that the different mineral grams can be plainly seen and 
distinguished from one another. It is one of the hardest and m«t 
durable rocks, the commonest plutonic rock, and one of the mos 
abundant rocks in llie earth; It often occurs in large m^cs or 
liatholiths. It is widely used in building and ornamental work. 
Districts in Britain w^ell-known for their granite me ude Land s Lnd 
(Cornwall) and Dartmoor (Devonshire), in the United States 

Sierra Nevada (California). 

CRAPE BELT. A Strip Of land about 6o miles tong and severa mtles 
wide extending along the southern shore of Lake trie, U.b.^, 
having a long, mild autumn with unusually late frffits, and a 
severe winter than areas In the san.c latitude but farther tnland, 

owing to the tempering Influence of the lake, 
c. R ASSL AN .>s. • Those regions of tl.e world where the natural vt^eu- 
tlotr consists of gr-ass; the rainfall is too light to permil forest growth, 
but is less scanty and irregular than that of the deserts, an 
grasslands arc thus normally situated between tire fo^t belts and 
the arid regions. Two main sub-divisions are recogniaed, the lroPjc _ 
cmishnds or and tl.e mid-lalilu<k. UmperaU, or znicrmdmit 

of which the Sleppcs. and />u-t,/.m are «a">pte- 

Sown grassland, as distinct from the natural grasslands d«rib« 
above, now cover considerable areas in countries 
fanning is an important occupation, e.g. in New Zealand. 
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‘greenhouse effect* 

GRAUPEL (German). See 5 o////a/ 7 . 

GRAVEL. A deposit of rounded stones, usually mixed with finer 
material such as sand or clay, and formed by the action of moving 
water - by a river or a lake, or by tlie sea. More specifically, it 
consists of rock fragments 2 mm. - 10 mm. in diameter; if the frag¬ 
ments exceed 10 mm. in diameter, they are often classified as 

pebbles and boulders. When a gravel is consolidated, it becomes a 
Conglomerate. 

GRAVITV ANOMALY. The difference between the observed and the 
calculated force of gravity at a place, due, for example, to the 
variations in density of the underlying rocks. If the obseix-ed force 
of gravity is greater than the calculated value, the gravity anomaly 
is positive; if it is less, the gravity anomaly is negative. 
great circle, a circle on the eartli’s surface whose plane passes 
through its centre, and therefore bisects it into two hemispheres. 
Two opposing meridians togetiier form a great circle; the equator 
is also a great circle. The shortest distance between any two points 
on the eartii's surface is tlie arc of the great circle which passes 
through them. See Great Circle RottU, Small Circle. 
great CIRCLE ROUTE. A rouic between any two points on the 
earth’s surface which follows the Great Circle between them; it is 
tlius the shortest distance between the two points, and is often 
followed by ships at sea, provided iliat it does not take them into 
dangerous waters, and also by aircraft on long-distance flights. 

A great circle route between two places of approximately the same 
latitude proceeds north of the paraUel of latitude in the northern 

hemUphere, and south of the parallel of latitude in the souiiiern 
hemisphere, 

green belt or oreenbelt. A belt of land round a city or town 
where the erection of houses and other buildings is severely re¬ 
stricted and the open character of llic country is preserved, in the 
form of woods, commons, fields, farms, etc. 

green FLASH. The green ligln from the sun observed in a dear 

atmosphere at sunrise and sunset, lasting for two or three seconds. 

The blue and green light in the sun’s rays is refracted more than 

the yellow and red light, and when the sun is so low that no red 

light from it can reach the observer, only a green light is seen; the 

blue light is generally absorbed or diffrattcxl by the atmos- 
pliere. 

‘greenhouse effect’. A feature of Insolation due to the earth’s 
atmosphere: the latter permits the passage of short-w,^ve solar 
energy to the earth’s surface, wliich is tlicreby heated, hut greatly 
absorbs the long-wave radiation from Uie eartli, particularly wlica 


g8 GREEN MANURE CROP 

there is a substantial cloud cover. Temperatures at the earth’s 
surface are thus maintained at a higher level than they would 
other\sdse have, the atmosphere acting like the glass of a greenhouse. 

GREEN MANURE CROP. ScC Cover CfOp. 

GREEN MUD. A marine deposit which contains much fine clay and 
also some grains of a mineral, glauconite, a silicate of iron and 
potassium, from which it derives iu green colour. The shells of 
foraminifera, whose remains are found in the green mud, are often 
filled with glauconite. Green mud is found particularly on the 
continental slope off sub-tropical coasts where few large rivers enter 
the sea; e.g. oil the coasts of south-eastern U.S.A., California, and 
Portugal. 

GREENWICH MEAN TIME Of G.M.T. Standard Time for the British 
Isles, though replaced by British Sitmmer Time Mar. Oct. each year, 
it is Local Time at Greenwich, London, on the zero Meridian, 

GREG A EE. A Strong wind from the NE. direction in the south central 
Mediterranean area, blowing mainly in the cool season. It occurs 
most frequently when pressure is high to the north over central 
Europe and the Balkans and relatively low to the south over Libya; 
this type brings little or no rain and the temperature does not fall 
much below the normal. Similar names (e.g. gregal) have been 
applied to strong winds from a similar direction in other Mediter¬ 
ranean areas. 

GRIKE or GRYKE. A fissure between Clints in the surface of the roc 
in a limestone region, formed when the limestone dissolves in rain 
water containing carbon dioxide from the atmosphere; it is often 
formed when an open joint is widened by solution. The term is 
especially used of such fissures in the N. Pennines of England. 

GRIT. A rock, mainly of quartz, resembling a Sandstone. 

GROTTO. A large cave produced in a limestone region by the solvent 
action of underground streams and percolating water; the term is 
sometimes loosely applied, too, to other types of cave. 

GROUND FROST. In thc British Isles, a temperature on the grass o 
o° C. (32'" F.) or below: a term sometimes used in weather fore¬ 
casts to indicate that at ground level a irost may occur while the 
air temperature remains above the freezing point. 

GROUND MORAINE. See Moraine. 

GROUND WATER. Water which exists in the pores and crevices oft c 
earth’s Mantle Rock, having entered them chiefly as rain water per¬ 
colating through from the surface — as opposed to tlie rain water 
which runs off in streams. See Rim-O^. Most of the ground water 
occurs within a few hundred feet ol the earth’s surface, for at great 
deptlis the pressure must be so great that all pores and crevices arc 
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closed. It important chemical effects upon the rocks which it 
penetrates, for it may dissolve some of the rock material, it rnav 
deposit some of the mineral matter with which it has been over¬ 
charged dsewhere, or it may modify minerals by cliemicaJ com- 
bmation* See Water TabU. 

grove. A small, shady wood; a cluster of trees set about a small open 
space. ^ 


CROWING SEASON. That part of the year in a specific region when 
me growth of the mdigcnous vegetation is made possible by the 
fevomable combmation of temperature and rainfall. In general 
m duration decreases with distance from the equator: in the 
Equator^ Forest, for instance, the growing season is continuous 
throughout the year, while in the Tundra it lasts for only two or 
three months. Many cultivated plants demand growing seasons of 
yecial character; cotton, for example, requires about aoo frosltess 
days, maize about 150 frostless days, 

groyne or GROIN. A low Wall built out into the sea, more or less 
perpendicular to the coast-line, to resist the travel of sand and 
Shingle along a beach, or to minimize erosion by tlie sea 
CRYKE. See6Viit<. 


GULCH. A narrow, deep ravine with steep sides formed by a torrent 
c leny applied to such a ravine in the western United States. 

GULF A large, deep bay; an extensive inlet penetrating far into the 
and It may have been formed cither by fracture of part of the 
eanh s crust, or by the sea overflowing depressed land. 

gully.* A long, narrow channel worn out by the action of water 
particularly on a hillside; it is smaller than a Ravine, and much 
smaller than a Vallo>. The terra is of ten used, too, of a channel pro¬ 
duced m Soil Eroston; such a gully normally carries water only 
during or immediately after rain or the melting of snow. 

GULLY EROSION, Set Soit iLrosion, 

gu yot. a flat-toppcd mountain on the ocean fioor, of which hun¬ 
dreds ol examples are known in the Pacific, They are believed to be 
truncated volcanoes, which were eroded by wave action near the 
surface, to sink later to their present levels. See Seainount. 



haar. a sea fog which is driven over the eastern coastal 
Ureat Britain by an easterly wind, most Irequcmly 
summer. 


districts of 
during tlie 
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HABITAT 


HABITAT. The natural environment of a plant or animal; it is often 
expressed as one of the main natural regions which are recognized 
in geography* or one of their sub-divisions, e.g. the equatorial 

forest, the tundra. 

HABOOB. A type of Duslstorm experienced in north and north-east 
Sudan, being most frequent near to Khartoum. It is commonest in 
Uic afternoon and evening, and is rare in the morning; it occurs 
chiefly between May and September, but is possible at any time of 
the year. The haboob is usually accompanied by a sudden increase 
in wind strength and a change of direction, a marked fall in tem¬ 
perature, and an extremely poor visibility caused by the raising of 
the dust; it is often followed by heavy rain and sometimes thunder¬ 
storms. 

H AC HU RES. Short lines of shading drawn on a map to represent 
diflerenccs in the slope of the ground. If the slope is steep, the lines 
or hachurcs arc thick and close together; if the slope is gentle, they 
arc thinner and farther apart. The darkest portions of a hachured 
map, then, represent crags and very steep slopes, while the lighter 
shades depict the gentler slopes; the white parts show plateaux, 
level mountain tops, hillside shelves, or level valley bottoms. Such a 
map, hung at a distance from the eye, thus gives a fairly good im¬ 
pression of the configuration of tlic land. The hachurcs are drawn 
from the highest point of a mountain to the loot, and should be 
perpendicular to the Contour lines. Unlike the contour lines, they 
give no indication of the actual height of land above sea level. 

HADE. The angle between a hault and the vertical. 

^ P F ^German). A L/j^ootiy formed at the moutli of a river owing to the 
presence of a sandy bar or Spit, and usually so shallow as to be 
accessible only to small vessels: applied especially to the Baltic coast 
of the former East Prussia (now East Germany and Poland), where 

the spit is known as a Plehrung, (See Fig. p. loi.) 

HAIL. The hard pellets of ice with a diameter of 5 mm. or more which 
fall from Cumulonimbus clouds, and are often associated with thunder¬ 
storms. They are of various shapes and may reach considerable size; 
individual hailstones have been known to weigh over i kg. They 
are caused by the rapid ascent of moist air; tlie water drops freeze, 
and the size of the pellets increases as more water vapour freezes 
on to their surface. When the pellets are heavy enough to overcome 
the resistance of the ascending air currents, they fall; in their down- 
ward journey^ they may still grow by assuniiiTg fresh layers o 
from the supercooled water drops in the moist air* A severe a 
storm is capable of causing immense damage to growing crops- 

See Soft Hail. 
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Hoffs along the southern shores of ike Baltic Sea, 


halo, a ring of light which surrounds the moon or sun when the 
alter is seen through t!ie ice crystals of a thin veil of high cloud. 
\hen the solar halo is formed, it is rarely seen with die naked eye 
owing to the brightness of the sun, but is visible through darkened 
g ass. The commonest type is that in which the angular distance 
etween moon and halo is 22°. It is formed by refraction of light 
through the ice crystals of the cloud. The halo is usually white but 
il the ring is very sharply defined h is coloured, having a reddish 
tmge ori the inner edge. The colour sequence is thus opposite to 

thatoftheCero^w. 

halophyte. A plain which grows naturally in a Sail-Marsh orolher 
salme environment; it is olten adapled, Jike the .Xrrahhyus to 

HAMLiiT. Asmall village or group of houses in a rural area 
Hamma^^ or HAMAOA (Arabic). The type of desert, parnVuIarly in 
c hahara, m which the surlace consists principally of hare rock 
having been swept clear ofsand and du.st by the wind. See Er. /{J 
H an<;inc 01.ACIER. A Glacier which is perched on a high shell above 
a val ey and appears to hang over the latter. It is always a poten- 
t.al danger to climbem, for a mass of ice, or ice Avalanch!, may 
rcak away and Imrtle down into tlie valley below. 

Hanoino valley a tributary valley wiiicb enters a main valley 
om a considerable height above the latter, so that a stream How'ing 
own It enters the mam valley by a waierlall or raphls. Hanging 

regions. Oneexpiana- 

lon hat the mam valley was much more <Jeeply eroded by its 
large glacier tlian the tribuury valley was by its smaller glacier. 
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and the opening of the tributary valley was thus left at some height 
above it. Hanging valleys are not always due to glaciers, however; 
they arc formed whenever the main valley has been eroded more 
quickly than the tributary valleys. 

H ardour, a stretch of water on the coast which affords shelter to 
sca-going vessels; it may have been formed naturally, or artificially, 
or by artificial improvement of a natural feature. See Port. 

HA ROD AN. A hardened or cemented layer of soil, impervious to 
drainage, lying at or below the surface. It may consist of a layer of 
clay, or it may be due to cementation by iron oxide, or calcium 

carbonate, or some other substance. 

HARM ATT AN. A Strong north-easterly %vind experienced in West 
Africa. Blowing direct from the Sahara, it is hot, very dry, and 
dusty - so hot and dry that it sometimes splits the trunks of trees. 
Wlien it penetrates to the Guinea coast, it provides a welcome 
relief Irom the moist heat, and is beneficial to health; it is a rela¬ 
tively cool wind to that area, in fact, lor by reason of its extreme 
dryness it promotes evaporation and therefore cooling. See Doctofy 
The. On the other hand, it carries with it abundant dust from the 
desert, and thick haze is sometimes formed and impedes river navi¬ 
gation; it may cause severe damage to crops; lar inland, it is so dry 
and dusty as to be often injurious to health. Its average southern 
limit in mid-winter, when the equatorial belt of low pressure is 
along or just south ol the Guinea coast, is about 5 mid¬ 

summer it is about 18° N. It has thus a much greater duration in 
the north of the area than in the south. 

HAZE. A mass of minute solid particles of dust, smoke, etc., which 
obscures the atmosphere near to the earth’s surface so as to reduce 
the visibility below a kilometres, but not below i kilometre. See 
jMisl, Fog. 

HEADi.AND. A stccp Crag OT cliff juttiiig out into the sea. 

HEAD OF NAVIGATION. The farthest point up a river to be reached 

by vessels for the purposes of trade. 

HEADWARD EROSION. The action of 3 rivcF in cutting back and 
thus lengthening its valley upstream, perhaps leading eventually to 
Riier Capture. 

HEAT EQUATOR. See Thermal Equator, 

HEATH or HEATH LAND. All extensive tract of open, uncultivated 
ground, more or less Hat and covered with small shrubs such as 
heather or ling. 

HEAT WAVE. A term commonly used to signify an unbroken spell of 
abnormally hot weather. In the British Isles, for instance, a period 
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of several successive day's wlien the tcniperature exceeded 27® C 
would constitute a heat wave. 

HEAV'E. SeeI^auli. 

HELIUM. One of the rare gases contained in the atmosphere, all of 
which together constitute only about .01 per cent of dry air; the 
proportion of helium is about one part in 200,000. 
helm wind, a strong, cold wind which blows down from the sum¬ 
mits of the hills.in northern England, especially dowm the western 
slopes of the Cross Fell Range in Cumberland and Westmorland. 

hen it blows, a heavy, helm-shaped cloud, the ‘Helm’, forms 
over the Cross Fell Range, and a few' miles away and parallel to the 
Helm appears a tfiin roll of cloud known as the ‘Helm Bar’* tJie 
Helm Wind blows as far as the ‘ Helm Bar The Helm Wind usually 
occurs when the general direction of the wind is easterly or nortli- 

easterly, and is most common in late winter and spring See 

Banner-Cloud. 


HE.MISPHERE. One half of the earth’s surface, formed when a plane 
through Its centre bisects the earth. The earth is usually divided 
mto northern hemisphere and southern heiiiispliere, the former 
being that half of the earth’s surface w hicli is north of the equator 

t e latter that half wfiich is south of the equator. Sec Land flemL 
sphere^ Water Hemisphere. 

HiOH, A region of high atmospheric pre-ssure. See Anticyclone. 

HILL. A small portion of the earth’s surface elevated above its sur¬ 
roundings, of lower altitude than a Mountain. In general, an emi¬ 
nence is not considered a mountain unless its elevation, from foot to 
summit is w'cll over 1,000 ft, but the distinction is arbitrary. The 
Normandy Hills (ColIinc*s de Normandie) in France, for instance 
nse to 1,368 ft, wJiile the Black Mountains (.Montagiats Noircs) of 

Brittany ri.se to only 1,070 ft. The .Vnaimalai Hills of S. India rise 
to 0,841 It- 

hill poo. a meteorological term for a low cloud which covers ele¬ 
vated ground, c.g. hill slopes, and to observers within it resembles 
a Log. 

n rLLOGA mound or small ffilL 

hill shading. In Cartography, a method of depicting relief wliich has 
heen widely used on topographical maps in conjunction with 
Contours, g,vmg a three-dimensional effect similar to that of a relief 
Oblique rather tl.an vertical shading is commonly e,n- 
P y . le generally accepted convention is tJiai light should 
appear to strike the various relief features from the NW., so tiiat 
die slopes facing £. and S. arc shaded. 
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HILL STATION. A mountain resort in or near the tropics, originally 
established, e.g. in India, to accommodate European families who 
wished to escape the fierce summer heat of the plains. Simla (India) 
and Garut (Indonesia) were examples. 

HINTERLAND. The land which lies behind a seaport or seaboard and 
supplies the bulk of the exports, and in which are distributed the 
bulk of the imports of that seaport or seaboard. The seaport to 
which an inland region is the hinterland is sometimes determined 
by the outline of the land. The West Riding of Yorkshire, England, 
for example, is part of the hinterland of Liverpool for trade with 
America, but for trade across the North Sea is part of the hinterland 
of Hull, Goolc, and Grimsby. Sometimes the hinterlands of differ¬ 
ent seaports overlap, even in relation to the same sea; this may be 
due to variations in the facilities for shipping at the seaports and in 
facilities for communication with the hinterland; Hull, for instance, 
is capable of taking large sca-going ships, while Goole, only acces¬ 
sible to smaller vessels, has the advantage of nearness to their 
hinterland. The extent and importance of a hinterland may be 
much increased by improvements in its seaport or in inland trans¬ 
port facilities. The German word hinterland, meaning back 
country’, originally referred to the territory, beyond the occupied 
coastal districts, over which a colonial power claimed jurisdiction, 
especially applied in the late 19th century to parts of Africa; the 
word was adopted by geographers and changed to the above. 

HOAR FROST.* Thc deposit of ice crystals formed on objects near the 
ground when water vapour in the atmosphere solidifies without 
first passing through the liquid state; it is formed instead o( Dew 
when thc Dew Point is below the Freezing Point. It often consists 
partly of frozen dew and partly of ice formed directly from water 
vapour. 

HOGBACK or hog’s BACK. A long, narrow ridge in which bothZ)ip 
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Section through a Hogback showing inz/itwlion of strain* 



HORIZON, SENSIBLE jq_ 

slope and Scarp slope are steep, ovvine to the .v r 

dip, ofthe beds, and thus differing from a Cu^sin, (See "p'’,04’ T 

. PROJECTION. A t\T5e nf 

ZZIZ"-"' adjoini!.rpaLlllt 

encl,^ “ 'dual to any other area similarly 

enclosed, m other words, the ratio between any area on the rr^J. 

and the corresponding area on the globe is constant ^ 

homoseismal LINE or COSEISMIC LINE. A line drawn through 

places which are affected by an earthquake at the same time Sn^ 

tiz eih>:;reing ^;he 

HOODOO. See Earth Pillar. 

hook, a Spit which is curved at one end* the curvati i. 



Cope Cod, Massachuselts, showing the Hook at its tip. 


uT a Great Circle on 

obsc™ si h'"’ d" ‘•“daon of an 

ODstrvcr. bee Horizon, Sensible or Visible. 

S aid slfv “•'^"vc-r s v.aw ofthe earth (or sea), where earth (or 

IStru^lo 1° ‘"'o is hrolten by surface 

obstruenons; at sea the Ime is a perfect circle, the observer being a1 














Io6 HORIZON, SOIL 

tlic centre. The distance of the horizon is determined by the height 
of the observer. Allowing for refraction, and ignoring obstructions, 
the actrial distance of the sensible horizon from an observer placed 
3n cles'ation oi too ft is about miles, this distance varies as 

the square root of the heiglit of the observer. 

HORIZON, SOIL. A layer ol soil which lies more or less parallel to 
the surface and has fairly distinctive soil properties. See ProJiU^ 

Soil. 

HORN (German).* A pyramidal peak, formed when adjacent Cirques 
have been cut back into a mountain, the faces being bounded by 
sharp, steep Aretes. The classic example is the Matterhorn, in 

Switzerland. 

HORSE LATITUDES. The sub-tropical belts of high atmospheric 
pressure over the oceans, situated in both hemispheres between the 
Trade Winds and the WesUrlies. They move north and south with 
tlie sun. They arc regions of calms and light variable w'inds, of com* 
paratively dry air, and quiet, stable weather conditions. The name 
may have originated from the practice, in the days of sailing ships, 
of throwing overboard horses which were being transported to 
America or the West Indies when the ship’s passage was unduly 

prolonged. 

HORST (German). An elevated block of rock between parallel Faults 
which has reached its position either through uplift between the 
faults, or through tlic sinking of the beds outside the faults. 



Diagram illustrating the formation of a Horst. 

HORTICULTURE. The cultivation of flowers, fruit, or vegetables, 
usually on small plots of land, and thus a form of InUnskeCultwation. 
hot spring or thermal spring.* A stream of hot water issuing 
from the ground, often after being heated by Magma, and there ore 
commonly occurring in a volcanic region when eruptions have 
ceased. Hot springs are not confined to volcanic regions, howev , 
as water sinking far enough into the earth may become heated and 
rise to form springs. Mineral substances which have been b 
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^lutjon ate often deposited around tlic hot springs. See Fumarole 
LMiyser. j ravert im. ^ 

HUERTA (Spanish). Land in Spain which, owing to prolonged high 
temperatures and irrigation, produces two or more crops per vt^r* 
n IS situated mainly in the soutii-cast, in the provinces of Valencia 
Murcia and Granada, and yields abundant oranges, pomegranates,' 
gs and almonds, occasionally even sugar-cane and cotton. The 
c icient cultivation of the luicrta contrasts with the poverty and 
neglect of much of tlie interior plateau of Spain, See Vega, 
hum. In a Karsi Region, a small mass of limestone standing above the 
surrounding country because of greater resistance to erosion. The 
term is also applied to a remnant of limestone which is resting on 
non-calcareous rocks and is being gradually worn away by solution. 
I^MIDITY, The State of the atmosphere with respect to the water 
vapour it contains. See Absolute Humidity, Relative HitmidUy 
humus. The decomposed and partly decomposed organic matter, of 
animal and vegetable origin, in tlie soil. In uncultivated land die 
humus IS derived from the natural decay ol previous generations of 
plants; in ploughed and cultivated land the humus is supplied as 
some kind of manure. The humus ol ordinary soil is black, and is 
t us responsible for making the soil darker than the subsoil. It 
P an important but very complicated part in maintaining the 
CTtrity ol the soil. The amount ol humus in differem soils varies 
consi erably; some, like the peat soils,-consist largely of slightly 
ecomposed organic matter which has not yet become humus 
hurricane. (I) A wind of Force 12 on the Beaufort Scale of wind 
^rengths: i.e. a wind having a mean velocity of over 75 miles per 

Cyclone or revolving storm of the West Indies and 
Gulfol Mexico. It usually originates cast of the islands, occasionally 
as ar east as the Cape Verde Islands, and takes a westward course 
sometimes causing extensive dc-struttion on one island after 
another; It then generally recurves to the north-east, lic-sidc-s the 
cst " >cs, the Gulf coasts of the United States and the eastern 
^ e ol Centra] America as far south as the Mosquito Coast of 
Jcaragua arc afk-cied by hurricanes; Costa Rica, Panama, and 
he northern coast of South America, however, lie outside the 

months of greatest frequency are September 
and October I he name is also given to tlie tropical cyclone 
experienced oft the coast ofQueensland, .Australia. 

obtained from natural or 
artificial waierlalls and utiliited for the generation of electricity in 
dynamos worked by turbines ^ 


I08 HYDROGRAPHY 

HYDROGRAPHY. Thc scicncc that treats ot the waters of the earth’s 
surface, particularly with reference to their physical features, 
position, volume, etc., and the preparation of charts of seas, lakes, 
rivers, contours oft he sea bed, shallows, deeps, currents, etc. 

HYDROLOGi c CYCLE. See WaUrCycU. 

HYDROLOGY. The science that treats of water, especially in relation 
to its occurrence in streams, lakes, wells, etc., and as snow, and 
including its discovery, uses, control, and conservation. 

HYDROPHYTE. See HygrophyU. 

HYDROSPHERE. All the Water of the earth, as distinct from the 
Atmosphere and the Lithosphere. It includes both the comparatively 
shallow layer of water (in liquid and solid form) which covers 
nearly three-quarters of the earth’s surface, forming thc oceans, 
seas, lakes, ice sheets, etc., and also the water that is present in the 
atmosphere. 

HYETOGRAPH. A sclf-recording instrument, very similar to a Rain 
Gauge, which registers the rainfall. Thc collected rainfall is usually 
made to raise a Hoat, to which is attached a pen writing on a chart 
that is wrapped round a clock-driven drum. 

HY GROG RAM- The continuous record oi tlie Relatii’e Hwnidtly o{ X\it 
atmosphere, as measured by thc Hygrograph, usually to cover a 
period of a week. 

HYOROGRAPH. A sclf-recording Hygrometer, in which thc Relative 
Humidity of thc air is continuously traced on a chart fixed to a 
rotating drum, actuated by clockwork. Thc ordinary hair hygro- 
graph, which is in common use at meteorological stations, depends 
on the expansion and contraction in length of human hair with 
variations in Relative Humidity, tliese changes being then trans¬ 
ferred to thc rotating chart, or Hygrogram, by a pen. It is not an 
accurate instrument, but is useful for recording any considerable 
or sudden ebanges in thc amount of moisture in the atmosphere, 
and the time at which tlicy occur. 

HYGROMETER. An instrument designed to measure the Relative 
Humidity ofthe atmosphere. 11 usually consists of two thermometers, 
a dry bulb thermometer, measuring the actual temperature bl the 
atmosphere, and a wet bulb thermometer', the bulb of thc latter is kept 
pei mancntly moistened by a piece of muslin wrapped round it and 
an attached length of wick dipping into a reservoir of water. 
Evaporation (Votn thc wet bulb causes thc temperature ol thc wet 
bulb thermometer to be lower than that ol thc dry bulb thermo¬ 
meter, and the dilfeience between the two temperatures — some¬ 
times known as the wet bulb * depression ’ — affords a measure ofthe 
Relative Humidity of thc air. More complicated forms of hygro- 
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meter have been devised, but arc not in general meteorological use 
Sec Hygrograph, PsychromtUr, Wet Bulb Temperature. 

** A plant which thrives only when 

onsiderable amount of moisture is available, and therefore lives 
either in water or m a very humid region. The stem is usually long 
n comparatively fragile, and contains little woody fibre- the 

eaves arc large and thin, and the roots shallow. The banana plant 
provides an example. ^ ^ 

instrument for showing the changes in the humid- 
y dampness of the air, usually by means of the changes in 
appear^ce or dimensions of a substance. In a crude wall iLtru- 
ment like the weather-house’, containing the figures of a man and 
woman the state of the air is indicated by the twisting and un¬ 
twisting of a piece of catgut in response to changes of humidity 

rocks Those Igruou, Rocks which have risen towards 

y etc. They are thus intermediate between the Plutonic 

or Abyssal Rocks and the Lavas or volcanic rocks 

^ diagrammatic curve in which heights 
p otted against areas, often being used to represent the average 
orm of the earth’s surface: the various heights of the land and the 
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are,-., which H •*>' 

. ] V . ‘‘"d depths cover on the car til’s surfar*- 

dentT^"**^ *^"®**^® along this horizontal line. Heights and 

curve a^e' fim ‘Ihisiraied hy this 

curve are. firs., ,he predominance of .wo leveb repre.cn.ing .he 
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general bed of the oceafLS and the general, comparatively level 
surface of the continents, and second, tiie relative steepness of the 
Coniimntal Slope joining these two predominant levels. Such curves 
can also be drawn for any defined area on the earth, c.g, a continent 
or country. 

HYPSOMETER. An instrument which measures altitude. Usually it is 
an ir\striiment in which the boiling point of water is accurately 
measured; as this temperature varies with the atmosplicric 
pressure, the latter can be calculated from it, and from this the 
altitude can be obtained. In order to obtain the height to within 
3 m., the temperature of the boiling point of water must be 
measured to within one hundredth of a degree on the absolute 
scale, (See Temperature.) 

HYTHERGRAPH. A graphical representation of the difTcrentiatlon 
between various types of climate. Mean monthly temperatures arc 
plotted as ordinates against the mean monthly rainfalls or humidi'^ 
tics as abscissae, and a closed, twcK^e-sidcd polygon, the hyther- 
graph, is obtained. This reveals the type of climate at a glance* 
Sec Climograph. 
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ICE, The solid form of water, with a density of 0.9 (approx.) gm. per 
cc., so that it floats on water (sec Iceberg). It has been estimated that 
all but about i per cent of the ice on the eartli’s surface is repre¬ 
sented by the Ice Sheets of Antarctica and Greenland. Ice also occurs 
in the form of minute cr>'stals as Snow^ Hail, and Frost. 

ICE At;E. A geological period in wfiich ice slieets and glaciers covered 
large areas of the continents, rcaclting the sea in places and lower¬ 
ing the temperature of tfic oceans. 1 he latest Ice Age began early 
in the Quaternary Period (sec Cainozoic Era), when the ice covered 
much of Europe and North America; the present Ice Sheets of 
Greenland and Antarctica are relics of this Icc Age. 

iCEHEko. A mass of land ice whiclv has been broken off or calved 
from tlic end of a glacier or from an ice shelf, and is afloat in the 
sea. VVlirn a glacier enters the sea, the icc is buoyed up by the 
water, and a portion of the glacier is easily broken off and floats 
away. -A glacier berg is irregular in shape; a berg from an ice shelf 
is rectangular in shape, Hat-topped or ‘tabular , often very large, 
and is characteristic of the Antarctic. 
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The main sources of icebergs are the great ice sheets which cover 
Greenland and Antarctica. Tiie Greenland icebergs, which break 
oH Ironi glaciers, are carried south by the Labrador Current to¬ 
wards the Grand Banks, off Newfoundland. They often project joo 
or 300 ft above tlie surface, and are sometimes several hundred 
yards long. The icebergs from the Antarctic ice sliclf are some¬ 
times over 40 miles long and project 300 to 400 ft above the surface. 
1 he number of icebergs varies considerably from year to year- 

when they are particularly numerous, they may be encountered 
tar beyond their usual limits. 

Only about one-ninth of tlie mass of an ic eberg is visible above the 
water, so that the depth of a berg below the surface is far greater 
than Its height above the surface. An iceberg gradually decreases 
m Size owing tb melting, erosion, and Caiving. The melting is 
caused both by the sun and by the entry of the iceberg into warmer 
waters. Erosion is caused by tlie swell, the waves, and rain. Caiving 
often disturbs the balance of the iceberg and causes it to roll over. 
An iceberg often carries with it boulders and other rock material' 

which came from the glacier; wlien melting takes place in the water 
this debris sinks to the sea bed. ’ 

ICE BLINK or ICEBLINK. A white glare on the horizon caused by the 

visile ^ ^ 

ICE-CAP. A term regarded by some geographers as synonymous with 

Jce i/uet but by others considered to apply only to the smaller 

glasses of ice and snow, such as those on Spitsbergen and other 
Arctic islands. 

ICE-CAP CLIMATE. The type of climate to be found over (he polar 
ice-caps or Ice of Greenland and Antarctica, which may he 

regarded as cold deserts of snow and ice; i, is the least known of 
chmatic types, and data are sparse. The mean monthly tempera¬ 
ture throughout the year is below o“ C. The mean annual lem- 
perature of the interior of the Grcc-nland ice sheet Is estimated at 
3 Ca., and that of the Antarctic interior i.s probably lower The 

snow. 

seve } I- especially towards the margins of the ice sheet, 

rp P occur, with wind speeds well overdo km. per hour. 

cpfall. The steepened part of a ClacUr, wt.ere the sudden change 
slope has caiLsed running in different directions to 

intersect and break the ice surface into a mass ol Seracs, An out¬ 
standing example is the Great Khumbu L cfall, below Everest- 
icre are others on Alpine glaciers, e.g. the Sehacs du Gcant on tlie 
Glacier du Geant, which leads down to tlie Mer de Glace. 
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ICEFIELD. A uniform, unbroken Ice-Floe of great extent, i.e. several 
miles across. The term is also sometimes applied to large areas of 
land ice, c.g. the Columbia Icefield, in the Rocky Mountains of 
Canada. 

ICE-FLOE. A mass of floating ice, detached from the main polar ice, 
and of large or small extent, h lighlfioe is one in which the ice is only 
two or three feet thick, a heavy floe one in which the ice is thicker. 

ICE-FOOT. A mass of ice projecting into tlie sea on an Arctic or Ant¬ 
arctic shore. It sometimes becomes very thick, with its upper edge 
several tcet above sea level. The first stage in its formation takes 
place during the autumn, when snow accumulates along the shore, 
water throw'n up by the waves freezes on to this snow', and forms a 
mass of ice. This is later augmented by tumps of sea-ice, likewise 
forced on land by tides and waves. Fragments of rock often collect 
on the ice-foot, and protect the ice from melting so that parts of it 
remain till the following autumn. 

ICE SHEET. A vast mass of ice and snow which covers large land 
areas in the polar regions; its surface is almost flat. The icc sheets of 
Greenland and Antarctica arc the only large ones now in existence. 
The former covers the whole of Greenland e.xccpt for a narrow 
fringe; only along this Iringc does any uncovered rock appear. The 
Antarctic ice sheet, unlike that oi Greenland, extends beyond the 
land surface which it covers, and projects out to sea in some parts. 
The thickness of tlie Greenland icc sheet and of the Antarctic ice 
sheet has been c-slimated to be several thousand feet in places. 
Sometimes the Greenland icc sheet is described as an Arctic 
Sahara’, or a ‘cold desert’; it is more of a desert than the Sahara, 
however, for it is ev'cn more deficient in plant and animal life. The 
term Ice-Cap is sometimes regarded as being synonymous with icc 
sheet. See Ice-Cap Climate. 

ICE SHELF. .An extensive sheet of floating icc, on the margin of and 
attached to a coastline, c.g, the Ross Ice shelf in Antarctica, which 
covers about 16o,ooo sq. miles of sea. 

loMEOUs ROCKS. Rocks whicli have solidified from a molten Alagtrui, 
and form one of the three main types of rocks which comprise the 
earth’s crust. They may have solidified after reaching the surface 
{Lavas or volcanic rocks), or in channels connecting the molten 
reservoirs with the exterior {Hypabyssal Rocks), or well below the 
surface under pressure {Plutonic or Abyssal Rocks). In many of them 
the various minerals have crystallized separately, and the rock is a 
mass of interlocking crystals. 'I'hey do not usually occur in distinct 
beds or strata, and they are not fossiliferous. There are many kinds 
of igneous rocks, ow ing to the varying conditions under which the 
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Sedm^mry Rocks. 

removed r ^ '"“r"'""' '" o' '^'crial 

emoved by Elmialwn Iron, the upper or A horizon of the soil. A 

riarapan is sometimes formed in tliis way, 

'Tlfv"—P-*--- or practfc- 
y □, do not allow water, c.g. ram water, to soak into tl,rm 

Oranite provides an example; tfiis rot k ma> be pervious, boxvever 
owing to joints and fissures. Some geographers assume the term to 
DC .synonymous with Impervious Rocks. 

IMPERVIOUS ROCKS. Rotks which do not allow w-ater, e.g. rain 
water, to pass through them freely; they may be porous, like clay 
or practically non-porous, like unhssured granite. Some geo' 
graphers use the term Impermeable Rocks. 

imports. Goods which arc brought into a country in trade, being 
obta.ncd from another country which has a surplus; titc usual 
cason is that the first country fmd.s them impos.sible, or difficult, or 
uneconomic, to produce at liomc. Sometimes clirnzaie prevents or 
restricts the domestic production of goods; tropical fruics, for in- 

grown in the intermediate zone. Sometimes land 
and labour can be more profitably devoted to the production of 
o er good.s, and the commodities are imported; wheat and meat 
or instance, are leading import.s into Great Britain. In general 

regarded as goods obtained in exchange for 

incised meander.* An old Meander wliich has become deepened bv 
ejuvenalwn. Two types of incised meander are usually recognized- 
tfie entreruhed or intrenched meander and tfie ingrown meander. In the 
entrenched or intrenched meander vertical erosion has predomin¬ 
ated, so that the valley sides are steep and in cross-profile the valley 
IS symrnetrital. In the ingrown meander lateral erosion as well as 
vertical erosion ha.s taken place, so that one valley side is steep and 

the other much gentler and in cross-profile the valley is .asym- 
metrical. ' 

INDIA.-. SU.M.MER. A Spell of Calm, mild weather sometimes experi¬ 
ence in autumn in Great Britain and the United StaUs, somewhat 
reminiscent of the balmier days of summer. Such warm spells do 
not neccharily occur every year. 'I'hc term is supposed to liavc 
originated m North America towards the end of the cigluet-nth 
century ; it is attributed to the fact that tlic area where the weather 

conditions were Im.t observed was still inhabited by American 
Indians, 

ING R o w N M E A N D E R. Sec Incised Meander. 

inlet. A small opening into the coastline or into the shore of a lake. 


II4 INLIER 

iNLiEK. A mass of old rocks surrounded by geologically younger 
rocks. Sec OutlUr. 

INSELBERG (German), An 'island mountain’; an isolated hill in an 
arid or scnii-arid region. It usually has a rounded summit and steep 
sides of bare rock, and may be regarded as a type of Alonadnock or 
Aloimlain of Circumdenudalion (see Circumdenudaiion or Circurmrosiorif 
Moimlains of ); it may rise to well over i ,000 ft above tiic surrounding 
plain. 

INSOLATION. The radiant energy received from the sun by the earth 
and other planets. It varies considerably over dilTcrcnt parts of the 
earth’s surface. The amount of insolation reaching any place during 
any one day depends on the Solar ConslQtity the area of the surface 
and its inclination to the sun’s rays, the transparency of the atmo¬ 
sphere, and the position of the earth in its orbit. This amount varies 
throughout the day with the changes in the angle of incidence of 
the sun’s rays; and the length of lime that the sun remains above 
the horizon is a determining factor. At the Equinoxes^ that lime is 
twelve hours per day everywhere on the earth’s surface, but to¬ 
wards the summer Solstices the longer days of the higher latitudes 
more than compensate for tlie greater obliqueness of the sun’s rays. 
'I hus the total insolation per day Is not at its maximum at the lati¬ 
tude where the sun is highest at noon, but at a rather higher lati¬ 
tude where the daily duration of sunlight is greater. For the year as 
a whole, however, insolation is greatest at the equator; it decreases 
at hrst slowly, then more rapidly, then slowly again towards the 
poles. Insolation shows the least variation throughout the year at 
the equator, and varies very considerably at the poles. 

INSTABILITY. The Condition of an Air Mass in which the Laf>se Rate 
is greater than the dry adiabatic lapse rate of 1° C. per too metres: 
air which is rising, c.g. because of surface heating, has a tendency 
to continue its ascent, for its temperature remains higher than that 
of its environment. Instability in humid air may thus lead to the 
formation of cloud ol great depth and tlie development of thunder¬ 
storms. 

INSULAR CLIMATE. The type of climate experienced on islands and 
in coastal regions where the sea rather than one of the great land 
masses is the dominating influence. In contrast to the Continental 
CUmatiy the insular climate is thus characterized by a relatively 
small range of temperatures, both diurnally and from summer to 
winter. Sec Alaritiine Ciiniate. 

INTENSIVE CULTIVATION. A system of farming by which the culti¬ 
vator expends much labour and possibly capital on a relatively 
small area. Land may be kept continually under cultivation, with- 
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out being allowed to lie fallow at any time. Intensive cultivation is 
practised m countries such as Denmark and England, where land 
IS relatively valuable, and iiigh crop yields are sought and ob- 

tamed. See ExUnsivf Cultivation. 

INTERFLUVE. 1 he ndgc between two adjacent river vaile>^. 

INTERGLACIAL PERIOD. A period of relatively warm climate 

between two periods of glaciation and cold climate during tJic Ice 
Age. 

INTERIOR DRAINAGE. See Internal Drainage. 

INTERLOCKING SPURS. In a V-shapcd Valley dow-n which a river 
with a winding course is Howing: the portions of the valley walls 
which project Irom both sides to the concave bends of the river and 
so obscure the view upstream. 

INTER.MITTENT SPRING. A Spring from which the flow of water is 

thangc-s in the height ol the 
naler Table caused by a fluctuating rainfall. 

INTER.MO.NTANE or INTER.MONT. ,A term used to describe the 

ocaiion of a feature ‘betw'cen mountains’, e.g. interrnontane 

p ateau, interrnontane basin. An example of the latter is the Great 

B^m of VV. United States, between the Sierra Nevada and the 
Wasatch Mis. 

internal or INTERIOR DRAINAGE. Drainage in which the waters 
have no outlet, and so do not reach the sea. An example is the 
Great B^in ol Nevada and western Utali, U.S.A., where the 
streams flow into basins and create Salt Lakes, from whidi the 
water continually evaporates or sinks into the ground. 
international DATE LINE. The line approximating to the 
meridian 180 W. (or E.) where the date changes by one day as it 

r 'a “lan it is 

o he W. A traveller crossing the date line westwards thus Moses’ a 

ay; he h^ to advance the calendar, for example, from Saturday to 

gams a day; he has to put back the calendar, for example, from 

ay- I his IS because on a journey eastwards from 
e Greenwich meridian, local time advances till 180“ E. is reached 
when It IS 12 hours ahead of G.M.T.; similarly, moving westw'ards’ 

!S?ind™M l" 

• , ■ ' ' approximately 24 hours’ difference 

n tunc between two points placed just each side of 180" W for E ) 

ongMude - .he I,..crna„on.l Da.e Line. Son.c devia.il':, .he 

avoidTnfli!' f “IW" i» order to 

cu. hyZ ZZl ■" "-= 
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INTERTROPICAL CONVERGENCE ZONE Ot INTERTROPICAL 
FRONT. A zone of low atmospheric pressure near and more or less 
parallel to the equator, where the NE, and SE. Trade Wirids meet, 
being thus associated with the Doldrums. As the term ‘front' is 
therefore not strictly correct, the term Intertropical Convergence 
Zone (I.T.C.Z.) is preferable. 

INTR AzoN AL SOIL. A soil which has been influenced in its develop¬ 
ment less by climate and vegetation than by other factors, such as 
defective drainage, excessive evaporation, or an unusual parent 
material. 

INTRENCHED MEANDER. See Inched Meander, 

INTRUSIVE ROCKS. Rocks which solidified from Magma before 
reaching the earth’s surface; they are thus Igneous Rocks. Sec 
Extrusive Rocks. 

INVERSION, TEMPERATURE. An increase of temperature with 
height above the earth's surface, being the reverse of the normal 
situation, in which the temperature falls with height; it may occur 
from tlic earth’s surface or at altitudes far above the surface. A 
surface inversion is commonly experienced in hollows and valleys, 
especially in winter on calm, clear nights, when radiation has 
caused considerable cooling and the cold air has sunk down into 
them; a pool of cold air thus lies there, while on the mountain slopes 
above the air is warmer. When the sky has been clear and the wind 
light tor some time, it is also usual in fairly level areas in temperate 
latitudes for a temperature inversion to develop above the surface 
at niglit. In winter, during anticyclonic weather, the inversion may 
reach a considerable height, and may persist for several days; the 
dense winter fogs of some cities (e.g. London) generally originate 
from this type of inversion. 

INVERTED RELIEF. A type of relief in which land tliat was once at a 
relatively high level, c.g. an Anticline^ has been eroded so severely 
that it is now at a lower level than land previously below it, e.g. a 
neighbouring Syncline. 

INVISIBLE EXPORTS. Itcms representing services rendered to a 
foreign country which take the place of normal exports, but do not 
involve the actual transfer of goods. Examples are the trade con¬ 
ducted for foreign countries by national shipping, exjxrnditure in 
the country by foreign tourists, the interest on national capital 
invested in loreign countries. 

IONOSPHERE. A part of the Atmosphere which extends upwards from 
about 6o km. above the earth’s surface: so named because it 
contains l<)ns and free electrons, produccxl by solar radiation, which 
cause it to reflect radio waves. 
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IRRIGATION. The artificiai dLsiribution of water on the Jand in order 
to Jacihtate the cultivation ol crops where otherwise, owinti to a 
deficiency of rainfall, agriculture would be impossible. There are 
two mam t>^cs of irrigation, basin irrigation and perennial irrigation, 
ith basin irrigation, long associated with the R. Nile the Hood 
wa.e^ of river arc led on .he ba.rin.ri,aped p,o.s of iand, e:* 
Of which IS surrounded by embankments. Sufficient moisture re¬ 
mains in the soil for the crop that is later planted to reach maturity 
With perennial irrigation water may be led on to the fields at any 
ime. In some areas the ancient method of baling water by hand is 

t/ ^ number of simple mechanical devices such as 

the shadvf, the sakta, and the Archimedean screw are employed. 

he modern method, however, is for a dam or barrage to be built 
across a river, creating an artificial lake; canals from this reservoir 
then branch canals and distributaries, lead the water under control 
over the cultivated ground. This method is widely utilised in the 
United States, India, Egypt and elsewhere. Irrigation water can 
be much more profitably used than an equal amount of rain water 
lor It can be stored until needed, instead of much of it being allowed 
^ sink into the ground to a great depth and be lost to agriculture. 
Ihcre is a smaller loss, too, from evaporation. In Iran evaporation 
almost entirely prevented by distributing the water through 
underground channels known as danats. 

Although costly, irrigation ha.s many advantages. It ensures a regu- 

thus increases tJie oro- 
uctivity of die land; it helps to fertilize the land by distributing 
sediments; it often permits more valuable crops to be grown than 
would be possible by utilizing only rainfall; it often permits culliva- 
lion for a longer period, and enables several crops to be grown On 

much ol the irrigated land of the world, the density of population 
IS thercfoi c high. ^ pvuauon 

ISALLoiiAR. Aline drawn on a C/i^rl through places at which 

the same change ol pressure or /Assure Tende,uy has taken place 
during some period ol time; it is obtained by plotting the change in 
rnosp lenc pres.sure which has taken place between two sets of 
observations. Isallobars are drawn to indicate regions of rising and 
of falling atmospheric pressure. “ 

^ ^ map joining placc-s having equal 

mao t f^ \ meteorological elenfent A 

alJfn! jmes joining places of equal Temperature Anom- 

warr!^ r ‘■'i '''^Sions which arc abnormally 

and th(^ ^ T-^ “ positive temperature anomaly, 

and those winch arc abnormally cold for tJieir latitude, having 
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a negative temperature anomaly. As the effects of latitude and 
altitude arc eliminated, such a map gives a simple picture showing 
the influence of tiic land and sea, ocean currents, and prevailing 
winds. 

ISLAND. A piece of land surrounded by water, in an ocean, sea, lake, 
or river. It may be formed in one of several different svays, e.g. by 
DiastropkistTiy or movement of the earth’s crust: the sea bed may 
have risen or the sea subsided till parts of the bed have emerged, or 
part of a coastal plain may have been submerged by the rise of the 
sea or the sinking of the land. Alternatively, a volcano may have 
built up its cone till the top projects above the sea; a coastal region 
may have been eroded by the sea or by glaciers; sediment may have 
been deposited along the sea shore or in a river to form a low, sandy 
island; the island may have been built up by coral polyps. Again, 
two or more of these different processes may have combined to form 
an island. 

Islands in the sea are often classified as continental or oceanic. A conti¬ 
nental island is one which was formed by separation from the 
mainland, an oceanic island one which was formed in the ocean, 
independent of the mainland. An island which was volcanic in 
origin is called a volcanic island, and one which was built up by 
coral polyps a Coral Island. 

ISLAND ARC. A long, Curving chain of islands, associated with which 
there is often a long, narrow trench in the ocean floor on the sea¬ 
ward side; the weakness in the eartii’s crust along it is manifested 
by great earthquake and volcanic activity. Examples are the Kuril 
Islands and the Aleutian Islands in the Pacific Ocean. 

ISLET. A small island. 

ison AR. A line on a map or chart joining places having equal atmos¬ 
pheric pressure. To render the pressure readings comparable with 
one another, they are usually corrected by reducing to mean sea 
level. In climatological studies, isobars may be drawn to show the 
average pressure distribution in an area or throughout the world 
during a certain period. For meteorological purposes, in connection 
with weather forecasting, isobars may be drawn on Weather Charts to 
show the pressure distribution at a certain time on a certain day. In 
the latter case they arc almost invariably drawn at intervals of 2 or 
4 millibars; the isobars drawn are those of even number, 1000, 
1002, 1004 millibars, etc., their positions being found from the 
actual readings by interpolation. 

ISO RATH. A line on a map joining points on the sea bed which have 
equal depth. Such lines thus show the relief of the sea b«i, just as 


SkTdi joining pJaccs of equal 

isoclinal FOLDING. The folding of rock strata in which the Folds 

are so tightly packed together tliat tlie limbs of each fold dip in the 

same direction and at approximately the same angle. 

isoooNic LINE. A line on a map joining places having an equal 

magnetic declination. See Declination^ Alagnetic. 

ISO HA LINE. A line on a map joining points in the oceans which have 
equal Salmity^ 

^ joining places having equal duration of 

ISOH VET. A line on a map joining places having equal depth of 
Rainfall over a certain period. 

ISONEPH. A line on a map joining places having equal average 
Uoudiness over a certain period. 

ISOPLETH. A line on a map drawn through places having the same 
alue of a certain element. Sucli lines show the geographical dis- 

n ution of the elements. Familiar examples of isopicths are Isobars 

isohyeis^ Jsotfterms. * 

ISOSEISMAL LINE, A line on a map joining places which have 
ere an equal intensity of shock from an earthquake. Such lines 
usually form closed curves round tl.e Seismk Focus. They are often 
very irregular, for earthquake damage depends to some extent on 
llie type of foundations on which buildings rest, as well as on their 
distance from the origin. If a numlxr of isoseismal lines are tlrawn 
owever, it is usually possible to determine the approximate posi- 

Of equilibrium that is said to exist between the 

highlands and the lowlands of the earth, due to the fact that tl.e 

former are made ol lighter rock materials than the latter. ..Record- 

g o the theory of isostasy, known as the isostatic tbeorv the 

Continental Fla forms are made of lighter material and are, as it were 

loatmg at a higher level than the material of tfic ocean floor. See 
also 6taL Sima. 

ISOSTATIC theory. Scc Isostosy. 

"rr^arj' r ^ having the same tempera- 

part icu ar instant, or having the same average tempera- 

ire over a certain period; the temperature is normally reduced to 

mean sea level in order to eliminate differences due to altitude The 

Dlacrr most commonly used in geography are those joining 
dving t e same mean monthly temperature, especially for 
anuary and July, which show the average temperature conditions 
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ISTHMUS 


in midwinter and midsummer. The isotherms of mean daily maxi¬ 
mum and mean daily minimum temperatures are also extremely 
useful. 

ISTHMUS. A narrow strip of land joining two large land areas, e.g. 
two continental land masses, or joining a peninsula to the main¬ 
land; examples arc the Isthmus of Panama and the Isthmus of Suez. 



JEBEL or JABAL (Arabic). A mountain Or range ofmountains. 

JET STREAM. A Strong wind blowing from west to east at high alti¬ 
tude, usually near the level of the Tropopause. Two main types of 
jet stream arc recognized: the polar-front jet stream of middle lati¬ 
tudes and the sub-tropical jet stream. 

JOINT. A crack in a mass of rock which has been formed along a plane 
of weakness or joint plane\ unlike a Faulty little or no movement has 
taken place between the blocks. Where the rock is exposed to the 
weather, Joints have much influence on the shape of cliffs and crags. 
In sedimentary rocLs, usually one set of joints is parallel to the Dip 
of the rock strata and another set is parallel to the Strike. The joints 
of igneous rocks are variable in forhi. Basalt, for instance, often 
breaks into he.xagonal columns, as on the Giant’s Causeway, Ire¬ 
land, while there are often also transverse joints across the columns. 

JOKULHLAUP (Icelandic), Glacier Burst. 

jOKULL (Icelandic). In Iceland, a mountain or plateau pwirmanently 
covered with snow and Icc; an Ice-Cap of relatively small dimensions. 

JUNGLE, A popular term, which originated in India, for wild, 
uncultivated land with a dense undergrowth; it is sometimes 
applied, with little justification, to the typical Monsoon Forests. 

JUVENILE WATER. Water whiclj has risen to the earth’s surface from 
a considerable depth and appears there for the first time, e.g. via a 
Hot Spring, and has not tlicrcfore come from the Hydrosphere or the 
Atmospfure, 



k AI NOZOl c ERA. See Cainozoic Era. 

K AME. .‘V mound of gravel and sand which was formed by the deposi¬ 
tion of the sediment from a stream as it ran from beneath a glacier. 
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katabatic WIJ'ID 

Kames are thus often i'ound on tlie Oulwash Plain of a glacier. 7'he 

term has lost favour owing to the variety of meanings attached to it, 

and the general term Esker is often used for all such FluiioglacicU 
deposits. 

KAOLIN. See China Clay. 

kar ABURAN. The hot north-easterly wind experienced in the Tarim 
basin of Smkiang, when the interior of the Asiatic land mass is 
strongly heated; it sets in during the early spring in Central Asia, 
and continues by day till the end oi summer. It is strong, often 
blowing with gale force, and sweeps up clouds of dust from the 
desert, darkening the air and causing acute discomfort. The coarse 
sand is not carried beyond the deserts, but the lighter dust particles 
are conveyed long distances, cause a characteristic haze, and on 
settling on the ground form Loess. The sand blown along by the 
karaburan is one of the principal causes of the changes in the 
courses of rivers through the desert. 

K A R R E N* See iMpiis^ 

karrenfeld (German). In Lime stem country, an area in which the 

rocks exhibit ridges and deep flu tings, being known as karren or 
LapUs. 

karst region or karstland. A limestone region in which most 
or all of the drainage is by underground channels, the surface being 
dry and barren: named after the Karst limestone district of the 
Dinanc Alps, near the Adriatic coast of Yugoslavia. The calcium 
carbonate in the limestone is carried away in solution by rain-water 
containing carbon dioxide from the atmosphere, and only the in¬ 
soluble material is left to form a covering to the rocks. In parts the 
surface may consist of bare rock, or may be covered with a thin soil, 
except in the valleys, where a greater depth of soil may accumulate.' 
Few streams arc visible on the surface, for the rain-water tends to 
disappear, possibly by a Swallow-hole, into underground channels. 

It IS the solution of the limestone by this water, before and after it 
sinks, which gives rise to the uneven topography of the region - the 
typical karst topography; it also leads to the formation of under¬ 
ground caves. Even when water does appear at the surface as a 
Spring, the stream often flows for a short distance and then disap¬ 
pears underground. Other karst regions besides that in Yugoslavia 
include theCWj« (France) and paru of the Permincs (England). 

KATABATIC WIND. A local Wind Caused (often at night) by the flow 
of air, cooled by radiation, down mountain slopes and valleys; it is 
also caused by the flow of cold air down the slopes of ice-caps, such 
as those of Antarctica and Greenland. With the rapid loss of heat 
by radiation, the mountain or ice-cap becomes cold, and tlie air 
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KETTLE HOLE 


above it is chilled and moves downwards under the action of 
gravity. The direction of flow is controlled almost entirely by 
orographic features. See Mountain Wind, Anabatic Wind. 

KETTLE HOLE or KETTLE. A hollow Or dcprcssion in an Outwask 
Plain, probably formed because an ice block has been covered by 
gravel borne by streams emerging from the glacier, and has sub¬ 
sequently melted, allowing the debris to settle. 

KEY or CAY. A sandbank, reef, or low island, more particularly so 
named in the neighbourhood of the West Indies, e.g. Florida Keys 
(U.S.A.), Grand Cays (Bahamas). 

KHAMSIN. The hot, dry, southerly wind experienced in Egypt, corre¬ 
sponding to the Sirocco of North Africa. According to the .Arabs, it 
blows during a period of fifty days, from April to June, the name 
kliamsin being tlie Arabic word for fifty. It blows ahead of the 
depressions which move eastwards along the Mediterranean or 
across North Africa, and often carries with it a considerable quan¬ 
tity of dust from the interior. In the Middle East the name is also 
rather loosely applied to any hot, dry wind blowing off the desert. 

KLONG (Thai). In Thailand, one of the many canals which made 
Bangkok, the capital, the ‘Venice of the East’. With the construc¬ 
tion of roads, the klong has lost much of its former commercial 
importance. 

KLOOF (Afrikaans). In South Africa, a ravine or narrow valley. 

KNicK POINT. A break, or change in slope, in the profile ol a river 
(see Profile, Ricer), which may be due to uplift of the land, causing 
Rejtwenation, 

KNOLL. A small, rounded hill or mound. 

KNOT. A unit of speed equal to one A^auticai Mile per hour. In the 
days of sailing ships, the knot was a length of knotted string, 
attached to the log-line; the number of knots, arranged at regular 
intciA’als along the line, which ran off the reel in a certain time 
indicated the ship’s speed in nautical miles per hour. 

KOE.MBANG. A Pohn t>pe of wind experienced in Java, which some¬ 
times damages sensitive crops such as tobacco. 

KOPJE (Afrikaans). In South Africa, an isolated hill, often formed by 
denudation of the land around it. 

KYLE. In Scotland, a channel or strait between two islands or between 
an island and the mainland, or a narrow inlet into the coast, e.g. 
Kyles of Bute, Kyle of Tongue. 
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LACCOLITH or LACCOLiTE. A large mound of lgn£otis Rock beneath 
the earth’s surface, sometimes attaining the size of a mountain; it 
IS caused by the intrusion oiMagma from below into the crust ol the 
Jthosphere witiiout reaching the surface, tiie surface strata being 



Section through a Laccolith. 


arched up over the intrusion. It is formed when the magma is 
viscous and instead of spreading w idely, heaps up at a particular 
evel. VNell-formed laccoliths have a flat bottom and a doine- 

s lapcd upper surface, but they are often very irregular. See SUL 

LACusTRiNii. Relating to a Lake. 

ladang. In the Malay Archipelago, the practice of Shifting Culiiva- 
twn: th<,Equa(OT^Foresl is cleared, the vegetation burned, the land 
ftruhzed with the ashes, is cultivated, and when the soil approached 
exhau-stjon the plot is abandoned. 

lagoon.* A shallow stretch of water which is partly or completely 
separated from the sea by a narrow strip ofland. In the case of a 

^ channel of sea water betw een the reef and the 
mainland or when an Atoll has been formed, the sheet of water 
enclosed by the latter; a (ringing reef, close to the shore, has a rela- 
ive y narrow and shallow lagoon, while a barrier reef, far from the 
shore, a much wider and deeper lagoon. A lagoon may also be 
orrned by a spit of land, composed of mud, sand, or shingle 
closing or almost closing the entrance to a bay - e.g. off the Nile* 
delta Again, it may be formed when tiie sea tlirows up a bank of 
s angle at high water mark, and encloses a sheet of water between 
he bank and the cliff; the lagoon then sometimes disappears at low 
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tide. A lagoon may be formed, too, when an arm of the sea is en¬ 
closed by sandbanks. Sec Hajf. 

LAHAR. A flow of volcanic mud formed by the mi.xing of water with 
Volcank Ash, sometimes assuming the destructive power of an ava¬ 
lanche. The water may be supplied by seasonal rainfall or by the 
overflow from a Craler-Lake. 

LAKE. .\n extensive sheet of water enclosed by land, occupying a 
hollow in the earth’s surface. The name is sometimes loosely 
applied, too to the widened part of a river, or to a sitcct of water 
lying along a coast, even when it is connected with the sea; there 
arc many gradations, in fact, between bays and lagoons which are 
almost enclosed and coastal lakes. 

L'sualiy llic amount of water entering a lake exceeds that lost by 
evaporation, and there is an outflowing stream; the water of the 
hike is tl lus fresh. In a region of low rainfall and great evaporation, 
however, the lake has no outlet, and it forms an inland drainage 
area. .MI the salts brought down in solution by the rivers accumu¬ 
late in such a lake, which thus acquires a very high Salinity; the 
Dead Sea and the Great Salt Lake, Utah, U.S.A., arc examples of 
this kind of lake. Sec Salt Lake. When rainfall is seasonal, the level 



The lakes oj Finland, residtingfrom glacu 
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I. 1 ypical Bad Lands scenery, showing hillsides lined with Guli. iPs 

in South Dakota, U.S,A. 



Oregon, the hcsl-knt.wn Cald 


VHA ai *\ordi 


2, View of 

America. island is a volcanic cone formed after tlie origmal 

volcanic summit had sunk. 









3. I’art of the Cirand Canyon of the Colorado River, Arizona, the 

largest Canyon in tfie world; the riv'cr is just discernihle at its foot. 







4- On the Alctsch Glacier, Switzerland: in the foreg;roimd the broken 
rock rnacerial of a Moraine, with a Crevasse beyond. Near the 
climbing party is a G laCier Table. 
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5 . TIjc Pyla Diuu-, in the Landes, S.W. France. Photo: J. Uelin. 




•i- I he fatnoiis Old Paillit'iil 
\\ voinin^, I .S.A., in eruption. 


(ii; vsE k. 


W'l lows tone .National Park, 







7. Pari of the Giant’s Causeway, Norlliern Ireland, showing the columns 
of Basalt. 
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8. The Levee built at Greenville, Mississippi, U.S,.\,, to imjiect 
factories and farms from the flood waters of the Mississippi River. 'I'lie 
high level of the river, on the right, will be noted. 









9 . An aerial view of the hole near Winslow, Arizona, U.S.A., caused by a 
Metkorite; it is nearly a mile long and about 600 feet deep. 



10. I he \I to Nit; nr Sun, seen from within the Arctic Circle in 
northern Xorwat. 
















11. The 

fitorahies. 


Fiesfhcr Cii.ActER, Swiizerland, showing iiieclial and lateral 
1*}h)Io; Otio I'urier. I>a\'os-Platit, 
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12 . Sand Dunes near Colomb Bechar, Algeria, illustrating their en¬ 
croachment on an Oasis of palm trees. Photo: Ofalac, Algiers. 



il 




13. A scene in North Dakota, U.S.A., on the level, almost treeless 
I’raikies oI .North America; in the background a Duststorm may 
he seen approaching. 
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I',. Devil’s Tower, Wyoming, L'.S.A., a Voi.cANcf; \kck, (<»nsisting of 
solidified Lava, which is (>oo feet from base to summit; it was lelt 
behind when tlie remainder ol ilie tone was worn away bv 
Weatiif-RIno. 


14, A remarkable Scarp formation, producetl liy Kroston and 
hounded by numerous I alus slo[)es: tlie Great Organ and rempie, 
Capitol Reef National Monument, Utah, U.S.A. 






16. Skracs on ihc Grindehvald Glacier in Switzerland. 











*7' I he STALAO^fn E known as t}ie Speakt^r's Mare* in (]f>x*$ (Ja’ 
^ lecidar, Somerset, I'^nglandj and otljer stalagnntc^s ancl St al a<: i rrF 
I le formations are also seen reflected in a [kjoI r>n the floor <jI the ca^ 
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j8. a scene in Java, showing Terrace Cultivation of rice fields. 
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20 . riic CIka i er of tin- 
R.'iocni? V olcano, Java. 
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(leliciont iir'if' (/*^^*^t* U.S.A., uliere the rainlall is s 

Icl.ucnt that the only plants are Xkromiytes such as these cacti 




















23* The Matterhorn, Switzerland: the classic example of a Horn or 

Pyramidal Peak, with ArAtes. In the foreground Is the resort of 
Zermatt. 







24 ^ In a iM ANf;Rt)\ E S\v A^f F on llic coast of Xii^cria ; Lhe piciiire shows 
Uic long arching roots of the trees, riie men arc carrying itislrnmcnts 
for a srtsinic oil sur\'e\, 






A clearing in tlie i or i a i I A)rksi‘, in the iniUdlc Magdalena 

\ aIl(A HI C'olonibia. 












26. Part of the Incised Meanders, known as the Great Goosenecks, 
of the San Juan river, in Utah, U.S.A. 




27* The entrance to Milford Sound, the best-known Fiord of the South 
Island, New Zealand. 









top, over Kcnfrcwsliirc, 
Scollaiul. 
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•^o. Hoar Frost on trcesSn Essex. A Mist 
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3*- A Hot Spring In the Wairakci Valley, in the North Island, New 
Zealand. 
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32. Pan of the Tarn CIorge in the Gausses region of France, 
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and area of a lake may fluctuate considerably; Lake Chad, in 
Africa, for instance, decreases greatly in size during the dry season. 
A lake may also dry up entirely during a drought or in tlie dry 
season, leaving only a salt-covered mud flat; Lake Eyre and otlicr 
lakes of central Australia disappear in this way. A lake remains per¬ 
manent provided that the amount of water it receives, as rain and 
as water draining into its hollow, equals the amount lost. Lakes are 
sometimes classified according to their origin: more lakes are due 
to glacial erosion than to any other agency. See also CraUr-Lake, 
Ox-Bow Lakty Tarn. 

LAKE DWELLING. A prehistoric human shelter raised on a platform 
supported by piles above the surface of a lake, bclic\’ed to have been 
characteristic of Neolithic times in Switzerland. Excavations of 
remains in recent years have cast some doubt as to wliether some 
of the pfahlbauten (‘pile structures’) were in fact ‘lake dwellings’ 
in the original sense. Similar dwellings are in use today in various 
parts of the world, e.g. in New Guinea, Borneo, the estuary of the 
R. Amazon, but in entirely different geographical environments 
from the Swiss lakes. 

Lake ra.mpart. A ridge round the margin of a lake, formed in a 
climate where the winter range of temperature is great. When a 
thick layer of ice lies on a mass ol cold water, tlie temperature of 
the under-surface of the ice is kept nearly constant owing to the 
presence of the water, while the upper surface is exposed to great 
variation owing to the changes in air temperature. The upper sur¬ 
face expands and contracts, and thus sometimes cracks and some¬ 
times buckles up, accordiitg as it is contracting or expanding. If 
the shore on which it is resting is low, the expanding ice is pushed 
over its margin, and, besides modifying tiiis margin considerably, 
often pushes over it loose rock material from the shallow water. 
As it retreats again, the ice leaves this rock material behind, and 
it ultimately forms the lake rampart. 

lalang (Malay), The coarse grass which, mixed with bushes and 
trees, constitutes the secondary forest of the Malay Archipelago: 
forest which has developed on abandoned clearings where Ladang 
agriculture has been practised, 

Lambert’s Az 1 .m u t it a l e qu a l - a r e a or equivalent z i- 

MUTHAL PROJECTION, An cqual-arca or hornolographic hemi¬ 
spherical Map Projection, The relative sizes of the areas arc correctly 
shown, b’jr except at the equator there is a north-south extension 
and an east-v. cjt coirtprcssion of the right and left margins as com¬ 
pared with the centre. Besides being a liornolograjihic projection, 
it is a’ .0 azimuthal — all points have their true ccjinpass directions 
D.0.-7 
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from the centre of the map. The projection is commonly used in 
atlases to show the hemispheres, 

LAND BREEZE. A diumal wind blowing from the land out to sea 
caused by the differential cooling of land and sea; the cooling of the 
air over the land by radiation during the night causes the air to 
descend and flow seawards. It is confined to coastal regions and 
lake sides, and, though most characteristic of tropical lands, may 
also be observ'ed in the temperate zone during the summer. It is 
most developed when the general Pressure Gradient is sliglit and the 
sky clear; it may then set in about midnight or a few hours later. 
The land breeze is much influenced by topography, and varies 
considerably in different parts of a coast. It often alternates with 
the Sea Breeze, but is usually less developed than the latter. 

LANDES.* Low-lying, sandy plains bordered by sand Dunes, especially 
applied to the district of this name in S\V. France. 

LAND HEMISPHERE. That halfofthc globe, mainly situated north of 
the equator, in which the great majority of the land surface, about 
six-seventlis, is contained. Such a high proportion of the land sur¬ 
face may be included by constructing the hemisphere with its 
centre at London, or Paris, or some neighbouring point in northern 
Europe. 

LAND-ICE. Ice formed inland from fresh water, in contrast to ice 
formed from sea water. 

LANDSLiDE or LANDSLIP. The downward movement of a large 
mass of earth or rocks from a mountain or cliff. It is often caused by 
rain water soaking into the soil and earthy material on a steep 
slope; their weight is much increased, and they become more 
mobile. It may also be caused by an earthquake, or on the sea 
coast by the undermining action of the sea. 

LAPINS (French). The surfaces of limestone rocks in a Karst Region 
which are grooved and fluted owing to solution by rain water con¬ 
taining carbon dioxide, the grooves and flutings being the channeU 
where the latter runs down the rock faces. The ridges and furrows 
arc equivalent to the Clints and Grikes of N. England. The corres¬ 
ponding German term b karren. 

LAPiLLi. Small rock fragments ejected from a volcano; they arc 
smaller than Volcanic Bombs, but larger than Volcanic Ash, being 
generally considered to vary in size from peas to walnuts. They are 
also known as cinders. 

LAPSE RATE. The rate of change of temperature with height in the 
atmosphere, being usually expressed in degrees Fahrenheit per 
thousand feet or degrees Centigrade per hundred metres. It b 
taken as positive when the temperature decreases with height, as it 
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normally does, and negative when the temperature increases with 
height, as in a temperature inversion. See Inversion^ 7 ~emf)erattire. 
The average lapse rate in the atmospliere is about 0.6" C. per 
hundred metres. This is usually known as the environmental lapse 
rate. When dry or non-saturated air is forced to rise, liowcvcr, it 
expands because of reduction of prc*ssure and cools at the dry 
adiabatic lapse rate of about C. per hundred metres {see Adia¬ 
batic). If it continues to rise beyond the condensation level, it will 
then cool at a lower rate, the saturated adiabatic lapse rate; this rate 
is very variable, but averages about 0.5° C. per hundred metres. 

LATERITE. A reddish rock material produced by Weathering and 
occurring near the surface, cliicHy in humid tropical regions; it 
contains the hydrated oxides of iron and aluminium, and may be 
rich enough in tlic former to be used as a source of tliat tnctal. It is 
relatively soft when first quarried, but hardens on exposure to the 
atmosphere, and is used as a building material. It occupies con¬ 
siderable areas of India, Malaya, Indonesia, and equatorial Africa 
and South America. 

LATITUDE. The angular distance of a point on tlie earth’s surface 
north or south of the equator, as measured from the centre of the 
earth. Parallels of latitude are lines drawn round the e;u th parallel 
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to the equator, and may thus be described as approximate circles 
with the two poles as centres, the circles becoming smaller with in¬ 
creasing proximity to the poles. As one-quarter of the complete cir¬ 
cumference of the earth is traversed in moving from the equator to 
the pole, one right-angle or go® being covered, the parallels of lati¬ 
tude arc marked off in ninety divisions or degrees from the equator 
to each of the poles; the equator represents o® latitude, while the N. 
pole is go® N. latitude, and the S. pole go® S. latitude. Each degree 
is sub-divided into 6o minutes, and each minute into 6o seconds. 
Degrees of latitude arc equivalent to approximately the same linear 
distance, 69 miles, everywhere on the earth’s surface; near the poles, 
owing to the flattening of the earth, they are slightly longer. 

LAURASIA. The northerly of the two ancient continents into which 
the earth’s land mass was once divided, the other being Gondwana- 
land, 

lava.* Molten rock or Magma which has flowed from the interior of 
the earth on to its surface, through the crater of a Volcano or through 
fissures in the earth’s surface. On tlie surface the molten material 
solidifies more quickly than in the interior of the earth. Some lavas 
contain much silica and are said to be * acid , others have little and 
are termed * basic’ lav'as. The acid lavas have a high melting point, 
arc very viscous, flow slowly, and do not travel far; the basic lavas 
have a lower melting point, are very fluid, move rapidly, and may 
flow for several miles before solidifying. Acid lavas thus lose their 
gases the less readily, and cause the volcanoes to erupt explosively, 
the whole mass sometimes bursting into fragments or even dust; 
basic lava.s give comparatively quiet eruptions, with a widespread 
flow of lava. Most volcanoes, however, are of an intermediate kind. 
The surface of solidified lava is usually very rough; often in both 
acid and basic lavas the escaping gases cause the upper layers of the 
stream to be vesicular. See Scoria^ Aa, Vahothofy Pillow Lava, 

lav.A FOUNTAIN. A spout of moltcn Lava rising from a volcanic 
Cratery of which probably the highest ever observed was a fountain 
1,900 ft (600 m.) high on Kilauea, Hawaii, during the 1959-60 
eruption. 

LAVA Pi-ATEAU. An extensive elevated area consisting of deposits ol 
Lava, usually formed by a series of Fissure Eruptions. Among the 
many examples are the Basalt Antrim plateau (Ireland) and Snake 
River plateau (U.S.A.). 

LEACHING. The process by which soluble substances such as organic 
and mineral salts are washed out of the upper layer of a soil into a 
lower layer by percolating rain water. 

LEAP YEAR. A Tear of 366 days, occurring every fourth year, and 
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devised in order to allow for the fact that the duration of tlie earth’s 
revolution round the sun is about 365 J days; by the addition of a 
complete day every fourth year, or leap year, the correction 
necessary to cause the seasons to fall in the satne months ol every 
year is approximately made. See Calendar, 

LEEWARD. The side or dircctioit whicti is sheltered from the wind, 
c.g. by a range of mountains, 

LENTICULAR CLOUD. A leiis-shapcd type ot cloud, most olten seen 
over hills or mountains. It has sharp edges, and the numerous 
cloudlets of which it is fonncd are often seen streaming through the 
cloud. It is frequently associated with a Pokn Wind, 

LESTE. A hot, dry, southerly to easterly wind experienced in Madeira 
ahead of an advancing depression; it is often dust-laden, and re¬ 
sembles the Leveche. 

LEVADA (Portuguese). In Madeira, an Irrigation canal which leads 
down from a high point on tlie island, where rainfall is most 
abundant, providing water to the sniall cultivated, terraced plots 
on the lower slopes. 

LEVANTER. Thc easterly wind sometimes experienced in the Straits 
of Gibraltar and in southern Spain, named alter the direction liorn 
which it blov\^. It causes dangerous eddies on the lee side of the 
Rock of Gibraltar. With a moderate wind strength, a Banner-Cloud 
extends from thc summit of the Rock a mile or more to leeward; 
when the wind has gale force, the cloud lifts and disappears. The 
wind is also known as the Solano. 

leveche. The hot, dry, southerly wind experienced in SE. Spain, 
corresponding to the Sirocco of North Africa; it blows ahead of an 
advancing dejjression, and often carries a great deal ol dust. 

levee.* The natural bank of a river fomied during flooding by the 
depNOsttion of sediment. When the flood subsides, thc sediment re¬ 
mains, and the levee is thus the highest portion of iht: Flood-Plain 
of a river. The height and length of a levee may be suflicient to 
divert the course of a tributary. A levee continues to be raised by 
flooding, and as the river also goes on depositing material in its 
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own channel, and raises the bed, both levee and river bed may 
finally lie above the adjoining country. This is the case in the middle 
and lower reaches of the Mississippi. The levees along the lower 
reaches of the River Po, in northern Italy, too, are so high that the 
surface of the river is above the roofs of neighbouring villages. 
Occasionally a flood may be heavy enough to break down levees 
and inundate large areas of land. A city or town is sometimes built 
on a levee, New Orleans being an example; there the natural levee 
was only a few feet above the river level on one side and the swamp 
on the other side. Artificial levees are constructed so as to supple¬ 
ment the work of the natural levees in keeping the water of such 
rivers as the Mississippi within its proper channel. 

LEVEL OF SATURATION. See IValer Table. 

LEY FARMING. A method of farming in which Arable Land is sown 
with grass and is then maintained as pasture for a number of years. 

LIANA or LI AN E. A tropical climbing plant common in the 

Forest. The stem of the liana, which is u.sually thick and woody, 
climbs and twists round the trunk and branches of a tree till the 
summit is reached, and sometimes kills it. bv'en when the tree has 
rotted away, liowevcr, the liana is still able to hold itself in place 
by its lateral branches, which extend for long distances through 
the boughs of other trees. 

LI CHTNI NO. See Thunderstorm, 

LIGHT-YEAR, A unit of length in astronomy, usually employed to 
indicate the distances of stars from the earth or the Solar System'. 
equal to the distance travelled by light waves with a velocity of 
approximately 186,000 miles (300,000 km.) per second in 1 year — 
about 5.9 X 10miles (9.4 X 10‘^km.). 

LIGNITE or BROWN COAL. A coal of woody appearance, usually 
considered to represent the second stage in the transformation of 
vegetable matter through Feat into coal. Lignites and brown coab 
are sometimes classified as separate types. 

LIMESTONE. A Tock consisting essentially (at least 50 per cent) of 
calcium carbonate. There are many types of limestone, all of which 
have certain common characteristics owing to their similar chemical 
composition, and are distinguished by name from one another 
according to texture (e.g. oolitic limestone), mineral content (e.g. 
doloinitic limestone), origin (e.g, coral), geological age (e.g. 
Carboniferous limestone). Most of them are partly or wholly of 
organic origin and contain the hard parts of various organisms 
sucli as the shells of molluscs and the skeletons of corals. The 
calcium carbonate of limestone is readily soluble in water which 
contains carbon dioxide^ and many liniestone areas develop under 
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ground drainage and other characteristic features. See Cave^ Karst 
Region^ Stalactite. 

LIMNOLOGY. The scientific study of lakes and ponds with respect to 
their physical, chemical and biological properties. 

LINE SQUALL. A line of Squalls of considerable length, sometimes 
several hundred miles, occurring simultaneously, its passage usually 
being marked by a line of low, dark cloud and a sudden rise in 
wind speed, often with other violent changes in weather condiiiom. 
Its position marks the replacement of a warm air current by a 
much colder air mass, and it is accompanied by tlie t>qpical Cold 
Front of a depression; the ascent ol the warm air over the cold air 
produces the cloud, togetlier witl^ liea^’y rain or liail; and a veer of 
wind, a rise in pressure, and a fall in temperature occur at the 
passage of the front. 

LINGUA FRANCA. A common language which is spoken or under¬ 
stood over a wide area by people ot various races, although not 
their native tongue. English is the most important lingua franca, 
being spoken or understood over more than hall the wo rid. Other 
examples are Mandarin Chinesej NIalay, and Swaiiili. Sec Pidgin 
English, 

lithosphere. The solid cnist whicfi envelops the Afantle of the 
earth, being separated irorn the latter by ifie Aioho or Alohoroiici^ 
Discontinuity, It consists ol the thin, louse layer known as the soil and 
the mass of hard rock upon which the soil lies, including the Sial 
and SifTia^ extending to a deptli of about 20 miles (33 km.) below 
the earth’s surface* It projects above the Hydrosphere to form the 
continents, 

littoral* The seashore, the strip of land along a sea coast, or, more 
strictly, the land lying between high and low tide levels; pertaining 
to the seashore* The littoral region of the Ocean comprises the 
shallow waters adjacent to the sea coast; this region has the ricliest 
vegetation, and so supports the most abundant animal life. In the 
littoral region, sometimes known as the Continenial ShelJ., in the 
temperate zone are situated the world’s most important fishing 
grounds, 

llanos (Spanish). A term origitially meaning simply * plains’. To 
rnany geographers, however, it has come to mean the vast tropical 
grasslands or Savanna of the Orinoco basin and the Guiana high¬ 
lands, north of the equatorial forests ol the Amazon basin in South 
America. 

LOAO, river. The solid matter carried along by a river, including 
(1) material in solution in the w^atcr, (2) material suspentled in tlie 
water, mainly mud, silt, and sand, and (3) the larger, licavicr 
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material carried along the bed of the river. The material in solution 
b sometimes excluded from the load. The maximum or full load 
of a river depends on its velocity and its volume, and on the size 
of the particles constituting the load; when the limit to the possible 
load has been reached, any further addition involves the dropping 
of an equivalent portion of the original load. 

LOAM. A rich soil consisting principally of a mixture of sand and 
clay, together with Silt and Humus; it has the good qualities of both 
sand and clay, but not their bad qualities. 

LOCAL TIME. The time at any point on the earth’s surface calculated 
by the position of the sun; noon local time is thus the moment 
when the sun reaches its highest position in the sky. In view of the 
rotation of the earth on its axis, places lying on the same Meridian 
will ilms have the same noon and the same local time. Of two 
places on different meridians, however, the more easterly will have 
a local time preceding the other’s: i.e. at any given instant its clocks 
will be ‘ fast on’ or ‘ in front of’ those of the more westerly place. As 
the earth rotates through 360^ once in 24 hours, local time changes 
by one hour for every 15'’ longitude, or 4 minutes for every i*" 
longitude. Local time is synonymous with Apf/arent Time. 

1 ocu. In Scotland, a lake, fiord, or arm of the sea. The most 
numerous of the Scottish lochs are the small Tams^ which lie in 
hollows formed by glaciation or by the damming effect of moraines 
left behind after the glaciers have retreated. More important are 
the larger Glen lochs, whicfi lie in hollows in the glens, and the long, 
narrow sea lochs, or fiords, which are especially common along the 
western Highland coast. 

LOCH AN. In Scotland, a small lake, often occupying a Corrie. 

LODE. A composite mineral Vein, consisting of a number of parallel 
fissures filled with mineral matter which contains Ores. 

LOESS, A deposit of fine silt or dust which b generally held to have 
been transported to its present situation by the wind. One charac¬ 
teristic is its ability to maintain vertical walls in the banks of 
streams, and another is the number of small vertical tubes running 
through it, probably due to the remains of roots. It covers wide 
areas round the margins of the arid interior of Asia, having been 
transported there by winds which have swept along the fine dust 
from the dr>' plateaux. In northern China, where it has enormous 
extent and thickness, the loess is a fine Loam, rich in lime and 
yellowish in colour. Its great advantage is its extreme porosity, for 
rain sinks quickly into it and its surface b normally dry, but when 
irrigated it is very fertile. Through the loess, streams have cut deep 
valleys, often with vertical walls. Tliere are abo extensive loess 
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deposits in central Europe and tfie centra! United States, and, 
mixed with a high proportion oi Humus, it fornis the fertile Bla(k 
Earth of the U.S.S.R. 

LONGITUDE- The angular distance, measured along the equator, be¬ 
tween tlie Meridian through a given point and a standard or prime 
meridian; since 1884, the meridian through the I'oriner Royal 
Astronomical Observatory at Greenwich, in London, lias been 
accepted by international agreement as the prime meridian. Longi¬ 
tude is thus measured in degrees west or east of Greenwich, from o® 
to 180"^, the Greenwich meridian representing longitude o®; the 
meridian 180® W. coLneides with meridian 180^ E. The complete 
angular distance round the cartli round any parallel of is 

360'^, so if 360 meridians are drawn from pole to pole at equal 
intervals, they will lie of longitude apart* As the parallels of lati¬ 
tude become shorter with increasing nearness to the polCj it follows 
tliat a degree of longitude also decreases towards the poles. It is 
longest at ti^e equator, where it approximates to a degree of lati¬ 
tude, about 6g miles; at 30° N. or S* the Icngtfi of a degree of 
longitude is about 60 miles; at 60N. or S. 34-6 miles; at 80^ N. or 
S, 12 miles, and at the poles it is zero* The longitude of a place may 
be found from the difference between l^al Time and Greenwich 
Mean Time or G.M-T,, as shown by Chronornelers, 

I^ONGITUDI N AL COAST- Scc Com Of danl Coost, 

longitudinal valley, a valley wliich runs parallel to con¬ 
spicuous mountain chains; more strictly the term sliould be 
applied to a valley which is parallel to the StriJee of the rock strata. 

LONGSHORE DRIFT* The movement of shingle and sand along a 
seashore, due to the waves advancing obliquely up tlie beacli: the 
material is driven up tfic beach obliquely by tfie Swash, wliile some 
iS drawn down again at right-angles to the shoreline by tlie Brnk- 
wash. There is thus a general movement of shingle and sand along 
the shore* 

LOpolith* a large saucer-shaped mass of Igneous Hock, caused by the 
intrusion of Magma into the Lithosphere wdthout reaching tlie sur¬ 
face, and differing from a Sill in that its upper surface forms a 
shallow basin. 

LOUGH* In Ireland, a lake, fiord, Ria, or arm of the sea, 

LOW, A Depression, or a region where the atmospheric pressure is 
lower than that of its surroundings. On a Weather Chart, the centre 
of a depression is usually indicated by the word ‘iovv\ 

LOWLAND, The iovv-lying land of a region, in contrast with the 
mountainous areas. 

LOXODROME, See Rhmnb-Line^ 
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LUNAR DAY. The duration of one rotation of the earth on its axis 
with respect to the moon, or the period of time betw^een successive 
crossings of a meridian by the moon, equal to about 24 hours 
50 nhiiuics. It is closely associated with the operation of the Tidest 
and is sometimes termed a tidal dajy. 

lunar eclipse. See Eclipse, Lunar. 

LUNAR .MONTH. Thc interval of time in which the Moon makes one 
complete revolution round the earth, from new moon to new 
moon; approximately 29.5 days. It is often popularly taken to be a 
period of 28 days. 



macchia (Italian). .See Maquis. 

MACKEREL SKY, A sky covcrcd with CirrocumulxLs or Altocumulus 
clouds, i.e, with small, high, rounded and detached cloud masses 
with blue sky in the gaps, somewhat resembling the markings on thc 
side of a mackerel. It is usually seen in summer, during dry warm 
weather. 

maelstrom, a large Whirlpool. The term has been applied specifi¬ 
cally to thc Moskenstrom, a strong current between Mosken and 
Moskeimcs. two of the Lofoten Islands, off thc west coast of Norway. 
maestralE (Italian). A cold northerly to north-W'esterly wind, 
corresponding to the Xtisiral, experienced in N. Italy. 
maestro. .\ north-w'csterly wind experienced in thc central Medi¬ 
terranean area, most strongly on the western side of a depression: 
especially so-called in the Adriatic Sea, the Ionian Sea, and round 
thc coasts ol Corsica and Sardinia. 
magma. The molten material w hich exists below the solid rock of the 
eartli's crust, and sometimes reveals itself on its emission from a 
Volcano. It dcx;s not always reach the surface in a molten state 
through a volcano, how'cver, but may cool and solidify as it forces 
its way upwards. See Dyke, Stll, Laccolith, Batholilh. Magmas vary 
considerably in chemical composition; those which contain more 
than about 50 per cent silica are commonly called acid, those 
which contain les.s than 50 per cent silica are called basic. 
magnetic declination. Sec Declination, .Magnetic. 
magnetic pole. See Alacinetism, rerrestrinl. 

magnetic storm, a large, irregular variation or disturbance of the 
earth’s magnetic field, of world-wide cficct, mainly or completely 
masking the normal dinrnal variations. See Magnetism, Terrestrial. 
It may last for a few' hours or a few days, and may occur at any 
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time of the year. It is associated with SuiLipols^ and occurs almost 
simultaneously with them; the Aurora is usually observed in low 
latitudes during a magnetic storm, and at these times there is 

considerable interference with radio and telegraphic commuiiica- 
tions. 

MAGNETISM, TERRESTRIAL. The magnetic properties displayed by 
the earth, causing it to act like a huge bipolar magnet; the science 
of the study of these properties. At any point on the earth’s surface, 
a magnetic compass, allowed to swing freely in a horizontal plane, 
will come to rest pointing approximately in the direction of the 
North and South Poles; the actual points which the compass 
needle indicates, known as the .Nor'h and South NIagnctic Poles 
lie respectively NNW. of Boothia Peninsula, North .‘\merica, and 
m Victoria Land, Antarctica. .Although a compass is u.sed to find 
true north, it therefore points somewhat east or west of true north 
at most places. -See Decliriation, Aiaf^rietic. 

A number of theories have been evolved to explain the cause of 
terrestrial magnetism, but none adequately explains all the 
observed facts. Besides the irregular v'ariatiorLs of the earth’s mag¬ 
netic field, known as Alagmtk Storms, there is a diurnal variation, 
in which the compass swings through an angle ofscvt^ral minutes, 
and a secular variation of several degrees, which occupies a period 
of many centuries. 

maize RAINS. One of the two heaviest falls of rain experienced 
during the year in East Africa, occurring between February and 
May, Sec AltUet Rains, 

mallee SCRUB. The Scrub, consisting largely of low' eucalyptus 
bu-shes, which is characteristic of parts of the dry sub-tropical 
regions of south-ea.st and south-west Australia. 

mandated TERRITORY. A territory which was transferred after 
World War J from cither the German or the Turkish Empire to tfie 
League of Nations, and was thereafter governed, under Mandate 
of the League, by one ofits meintjcr states. Territories such as Iraq, 
Syria, and Palestine were to be administered by the Mandatory 
Powers only until they were able to govern themselves, and subse¬ 
quently achieved independence. Some territories, such as most of 
tJie former German colonies In Africa, were to be administered by 
the Mandatory Power but were to retain tfieir entity; these also 
have become independent. Others, such as South-West .Africa and 
former German colonies in Australasia, were to be governed by the 
Mandatory Power as part ofits territory. After World War 11 the 
remaining Mandated Territories except South-West Africa became 
Trust Territories. 
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MANGROVE SWAMP.* A swaoipy area occupied chiefly by man¬ 
groves, occurring mainly in the low coastal lands of tropical regions, 
most extensively near river mouths; from the trunks and branches 
of the trees descend long arching roots, which anchor the trees and 
form an almost impenetrable tangle at ground level. 
mantle. The layer of rock below the eartli’s crust or Lithosphere, 
consisting of rocks of higher density than those of the latter, and 
separated from it by the MohQ\ it extends downwards to about 
1 800 miles (2,900 km.) below the earth’s surface. Below the 

mantle is tlic Core^ , 

mantle ROCK or REGOLITH. Thc laycr of loose rock material 

subject to Wenthering, the surface part of which is called soil, which 
covei^ most of the earth’s land area, and varies in thickness from 

place to place. 

MAP The representation on a flat surface of all or part of the earth s 
surface, to show physical, political, or other features, each point on 
the diagram corresponding to a geographical position according to 
a definite scale or projection. See Map Scale, Map Projeclwn. The 
most accurate maps of Great Britain are the Ordnance Survey 
Maps prepared by surveyors Irom actual measurements. 

PROJECTION. A method by which the curved surface of the 
eai tli is represented on a flat surface map, so that each point of the 
latter coi rc^sponds to one point only of the former. It involves the 
construction on the plane surface of a graticule formed by two 
intersecting systems of lines, corresponding to the parallels of 
latitude and the meridians of longitude on the earth. Some projec¬ 
tions aim at showing directions correctly, others areas or shapes, 
and for general purposes llie most useful projections are tliose which 
take all of these factors into consideration. It is impossible, how¬ 
ever, to construct a map of a considerable portion of the earth s 
surface on a flat surface without some distortion of shapes, relative 
areas, or directions; thc only true representation of the earth is a 
globe. In atlases, Cylindrical Projectioris and Conical Projections are 

commonly used. 

MAP SCALE. Tlie ratio between the distance between two points on a 
’map and the actual distance it represents. It may be expressed by 
the two lengths, e.g. one inch to one mile; this would be lor a 
large-scale map, for thc lengths on the map representing certain 
ac tual distances arc relatively large. Such a large-scale map sliows 
surface features in great detail, and could be constructed only in a 
country which had been well surveyed; one series of British O.S. 
maps, for instance, is on this scale. A map scale may be expr^ed, 
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too, as an arithmetic ratio or IVaction, kno\\'n as the representative 
fraction, e.g. i : 63,360, which corresponds to the scale of i inch to 
1 mile. A scale such as i : 2,000,000 would be for a small-scale 
map, such as is used in atlases, any length on the map being small 
in relation to the actual distance it represents, (i 12,000,000 
corresponds to a scale of i inch to about 32 miles.) 

MAQUIS (French) or macchia (Italian). The low Scrub of parts of 
the Mediterranean region, consisting of small trees or shrubs which 
are able to withstand drought and arc usually growing in siliceous 
soils; among them are the wild olive and the myrtle. The mac|uis 
is of little use to man^ for ii is difi'icult to clear for cultivatioru It 
corresponds to Chaparral of California, See Garigtie. 

MARDLE. A coarse-grainedj crystalline Aletamorphk Rock derived from 
Lungstone\ tlie term is applied coniinerclally to any Calcareom rock 
that can be ptolished, 

mares’ tails. Wispy, tufted Cirrus clouds. 

maritime climate, a climate which is mainly influenced by the 
proximity of the sea, giving a comparatively cool summer and a 
comparatively warm winter. This is due to the different thermal 
capacities of land and water; the sea is warmed and cooled less 
readily than the land, and its influence tends to create an equable 
climate. See Insular Climate, Continental Climate. 

market GARDENING. The Intensive Cultivation of vegetable crops, 
and possibly fruit and flowers, for market. See Truck Farming. 

MARL. A mixture of clay and calcium carbonate — though the term is 
rather loosely applied to a wide variety of rocks and soils. Some of 
the marls are marine deposits, while others are of fresh-water 
origin. 

marsh. A tract ofsoft, wet land, usually low-lying and at times partly 
or completely under water; the extreme dampness is due to the 
impermeable nature of the soil and the poor drainage. A well- 
known example was the Pontine Marshes of Italy, which were 
drained in the 1930s and mainly cultivated. The term Ls often 
popularly used as if synonymous with Swamp. Sec Salt-Marsh, 

MASSIF (French). A mountainous mass which breaks up into peaks 
towards the summit, and has relatively uniform characteristics. 
Probably the best-known example is the Massif Central of France. 

MEANDER. A curvc in tlie course of a river which continually swings 
from side to side in wide loops, as it progresses across flat country; 
the name being derived from the river Meander of Asia Minor, 
which in its lower reaches has a particularly twisting course. The 
meander is continually being accentuated by the river itself. On 
die concave side of a curve the bank is worn away by die current, 
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while on the convex side solid material is depasited. As a result the 
concave (outer) bank is oiten steep while the convex (inner) bank 
has a relatively gentle slope. Ultimately the meander may form 
almost a complete circle, when the river will cut across the narrow 
strip of land, and this part of iLs course will become almost straight. 
See Incised Meander, Ox-Bow Lake, 

MEANDER BELT. In a vallcy containing a meandering stream, the 
belt of land along the vallcy floor which lies between the outermost 
Meanders of the stream, i.e. across which the stream swings from 
side to side. 

MEAN SEA LEVEL or M.s.L. Theav’eragc level of thesca, as Calculated 

from a large number of observations taken at equal intervals of 
time. It is the standard level from which all heights arc calculated. 
On the Ordnance Survey Maps of Great Britain, the Ordnance 
Survey Oatum, above which the heights ol all places arc given, is 
taken as Mean Sea Level at Newlyn, Cornwall. 

MEAN SPHERE LEVEL. The mean level of the Lithosphere. It is repre¬ 
sented by an imaginary spherical surface in such a position that if 
all the land projecting above it were sliced off, this land would just 
fill all the depressions below it. 

MEDITERRANEAN CLIMATE. The t>'pe of cHmatc experienced by 
the lands bordering the Mediterranean Sea and also by other 
regions, in both hemispheres, situated in a similar geographical 
position; on the western sides of the continents, on the tropical 
margins of the intermediate or temperate region, and in approxi¬ 
mately the latitude ol the sub-tropical high-pressure systems - 
between 30'’ and 40® N, and S. latitude. Owing to the seasonal 
swing of llic world pressure belts, it is dominated by the H'eslerlies 
in winter and tlic Trade Winds in summer; the moderate rainfall is 
lints received mainly during the winter, the summer being rela¬ 
tively dry. The vegetation is specially adapted to witlistand the 
summer drought. Other characteristics are the warmth ol the 
summer, the mildness of the winter, and the ample sunshine. It is a 
climate which has acquired a high reputation lor the abundance of 
fruit and tlowers which it produces, and in it many of the world’s 
great holiday resorts, such as those ol the Riviera, have been 
cstablishcti. Typical fruits arc tlic grape, the olive, and the citrus 
fruits — orange, lemon, and grape-fruit. Gonsiderablc areas are 
covered by small trees and shrubs (see Maquis). litsides the lands 
around the Mediterranean Sea, other areas enjoying this type of 
climate arc central Califortiia, central Chile, the southern tip of 
South Africa and parts ol S\V. and southern .Australia. 

MELTE.MI. rite Furkish name for the Etesian Winds, 
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MENHIR. A tall upright stone of Neolithic origin, probably set up 
for religious purposes, e.g., to mark a burial place. 

Mercator’s PROJECTION. A type oi Cylindrical Projection, used for 
maps of the world, and first published in 1569. All the parallels of 
latitude have the same length as the equator, whereas on tlic globe 
tiley decrease in length tow'ards the poles; hence there is an e;ist- 
west stretching on this projection everywhere except at the equator, 
and this stretching increases with distance from the equator. On 
the globe, the parallel of latitude at (>o° is one half the length of the 



Mercator's Projection, 


equator, so at that latitude the stretching is two-fold; to compen¬ 
sate for this, a two-fold north-south stretching is also made. Thus 
a small area, say 1° square, at latitude 60® is on the map stretched 
to twice its length and twice its breadth, or four times its area 
compared with an area of 1° stjuarc at the equator. As tlie stretch¬ 
ing, botli east-west and north—south, becomes so much greater to¬ 
wards the poles, maps on this projection are rarely taken beyond 
Bo”, for at this latitude stretching is about six-fold in each direction. 
The effect may be best observed by comparing Greenland and 
South America; although the former has actually less than one- 
twelfth tlie area of the latter, on Mercator’s pirojection it is 
depicted as slightly the larger of tlie two. 

Tljcre is SO great a distortion o( diitanccs^ areas, and shapes of 
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land masses and oceans on this projection, in fact, that it is tmsuit- 
able for general use. One of its advantages is that the equal 

stretching’ causes compass bearings to be truly 
makes it useful for marine charts; the compass course between any 
two polnLs is the straight line joining them. This pro^rty is u 
to the facts that (i) the meridians are parallel straight hn», (2) 
the projection is Orlhomorphk. Mercator’s projection is also valuable 
for certain climatological maps, as, for instance, where the true 
directions of winds in various regions are to be represented. 
mere (0 a small lake (as in Cheshire, England), pond, estuary, or 
arm of sea. In the English Fens, the term is applied to marshland. 

(2) A boundary or landmark. 

M t R 1 n IA N. A line of Un^Uude, or half of one of the Great Circles which 
pass through the poles and cut the equator at ‘ . 

not the complete great circle, for there is a difference of 180 1^^- 
tude and twelve hours of time between the two halves of a gr^^ 
circle passing through the poles. The Grecmvich meridian is e 
meridian passing through Greenwich, tendon, and is taken as 
zero or prime meridian from which otlier meridians are me^ure . 
At the equator the distance between any two meridians, or 1 longi¬ 
tude is about 69 miles; this distance diminishes with the distance 
from the equator, and at 50“ latitude is rather le« than 45 mtl®- 
MFSA (Spanish). A Hat, tablc-like upland, whtch falls away steep y 
all sides; the word in Spanish means •table'. The harder top layers 
of rock have resisted det.udation, and, being practically horiaontal, 
have maintained a uniform surface parallel to the slrat.ficat.on 
Mesas may be formed, a.s for instance in the Colorado bas.n ol the 
United States, when a river cuts a deep Canjm through a region, 
and later tlie valley floors widen, and the plateau becomp brokM 
up into large, individual, llat-toppcd masses. A « rcia 

structurally to a Cuesto. In time a mesa becomes reduced by dis 

section and erosion to a ButU. -hnut 

meseta. The extensive plateau of inter.or Spam, . 

three-quarters of the country. It is a much and broken 

block of the earth’s crust, and is crossed by certain iig i 

tain ridel's. _ 

MESortiVTE. A plant which requires an 

Most ol the common trees, shrubs, and herbs liv.ng tn uttermedtam 
eli,nates of moderate rainfall a,id te.nperature are n.esophytcs. 

mesosphere. I'hc part of the Atmosphere which lies . 

stratosphere, extending upwards from about 50 km. (30 miles) ( 
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stTotopaust) to alx)ut 80 km. (50 nriles) (the Tnesopatise '); within the 
mesospliere the temperature falls with increasing height. 

MESOZOIC ERA. The Middle Life Era, the second of the three major 
divisions of the geological scale of time (after Pre-Cambrian time): 
that period of the earth’s history between the Palaeozou Era and the 
Catnozoic Era, extending from about 200 million to 70 tnillion years 
ago. It is divided into the Triassic, Jurassic and Cretaceous periods. 
Throughout the era there was a great deal of terrestrial disturbance, 
with the formation of mountains and much volcanic activity. It 
was characterized by the number, variety, and enormous size of its 
reptiles, both on land and in the sea, and is often known as the 
Age of Reptiles; in the middle of the era, flowering plants, deci¬ 
duous trees, and the first birds appeared. It is sometimes known as 
the Secondary Era. 

MESTIZO. Mainly in S. America, the ofi’spring of a European, usually 
Spa^lish or Portuguese, or a CreoU, and an American Indian. 

METAMORPHIC AUREOLE. The rock immediately surrounding a 
mass of Intrusive Rock, such as a Boss, whicJi has undergone meta¬ 
morphism, or change, by contact with it. Sec Aletamorphic Rocks. 

METAMORPHic ROCKS. Rocks which wcTC Originally Igneotis or Sedi¬ 
mentary Rocks, but have been changed in character and appearance; 
they form one of the three main types of rocks which comprise the 
earth’s crust. The change in their original state may have been due 
to the heat, which sometimes causes the minerals to recrystalHze, 
or pressure, which alters the rock structure, or possibly to the 
action of water, which dissolves some rock material and deposits 
other material, changing the composition of the rock. Sometimes 
the metamorphic rocks differ so greatly from the igneous or sedi¬ 
mentary rocks from which they were derived that their origin is 
practically imjxjssible to determine. Most common igneous and 
sedimentary rocks have a metamorphic equivalent. Granite, for 
instance, may have its principal crystals separated and arranged in 
crude layers, to become a Gneiis; Limestone may be recryslallizcd to 
Marble-, Shale may be transformed by great pressure into Slate. 

meteor or SHOOTiNo STAR. A fragment of solid matter which 
enters the upper atmosphere from outer space, and becomes visible 
through incandescence caused by the resistance of the air to its 
passage. It travels up to 80 km. per second, and usually becomes 
luminous when it is between fk) and 160 km. aliove the earth’s 
surface, disappearing at a height of about 80 kin. Little is known 
about the origin of meteors. Most of them are very smalt, and arc 
so much disintegrated during their passage through the atmo- 


meteorite 

sphere that they fall to the surface as dust; occasionally, however, a 
hirccr body, known as a MeUoriU, falls to the ground. 
meteorite.* A large mass of rock or mineral similar to a but 

so large that it is not disintegrated to dust in the atmosphere, but 
reaches the earth’s surface. Some meteorites are entirely meullic, 
consisting chiefly of an iron-nickel alloy; others contain silicates 
as well as metallic materials, others are almost wholly silicates. 
None of them has been found to contain any chemical element not 
previously found on the eartli. One of the best-known meteorites 
is one which fell near Winslow, Arizona, U.S.A., and formed a 
basin over a km. in diameter and about iBo in. deep. 
meteorology. The science which investigates the Atmosphere, in 
particular the physical processes which occur therein, and the 
connected processes of the lithosphere and hydrosphere. The 
subject therefore includes the study of atmospheric pressure and 
temperature, tlic winds, precipitation, cloudiness, sunshine, etc. 
Knowledge obtained from tills study is applied especially to the 
preparation of weather forecasts, with the help of Weather Charts. 
midniohtsun.* a phenomenon of high latitudes observed at and 
around midsummer, when the sun does not sink below the horizon 
throughout the 24 liours, and therefore may be seen at midnight; 
it is due to the inclination of the earth’s axis to the plane of the 
Ecliptk, and the consequent tilting of each hemisphere towards the 
sun during its summer. At North Cape, Norway, just north oi 73 
N. latitude, for instance, at least part of the sun’s disc is conunu- 

ously visible, day and night, from May 12 to July 29. 

MILE, STATUTE. A unit of linear measurement used in Great Britain 
and otlicr English-speaking countries, including the U.S.A., equal 
to i 760 yards; llie name was derived from the Roman measure of 
1,000 paces, about i,6i8 yards. See Geographical MUe, Nautical 

Alilc* , ^ T 

MILLET RAINS. One ofthc two maximum falls of rain experienced in 

East .Africa, from October to December. See Maize Ratns. 
MILLIBAR. A unit of pressure equal to one-thousandth of a Bar. It is 
the unit of atmospheric pressure on the C.G.S. system, and the one 
usually employed by meteorologists in drawing weather charts, the 
Isobars being drawn at intervals oi 2 or 4 millibars. A pressure o 
1,000 millibars is equivalent to approximately 29.53 or 

750.1 millimetres ol mercury. 

millionaire CITY. A city with a million or more inhabitants. 
mineral. A natural inorganic substance which possesses a definite 
chemical composition (normally a rock does not), and definite 
ph>-sical and chemical properties. There arc about 2,000 known 
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minerals, with many different crystal forms, but within a single 
mineral species little variation occurs* Of tliis large number of 
minerals, one to two hundred are abundant, while less than a dozen 
are common in most Rocks, 

MINERALOGY* The sciencc of tlie study of A^in^ 7 als, 
mineral spring* a Spring which contains a noticeable quantity of 
mineral matter in solution — except calcium carbonate or calcium 
sulphate; a saline springs for instance, contains certain salts in solu¬ 
tion {e*g, common salt), a sulphur spring contains sulphuretted 
hydrogen, a chalybeate spring contains iron compounds. A mineral 
spring often has medicinal value, e*g. the Hot Springs of Karlovy 
Vary, in Bohemia, Czechoslovakia. 

MINUTE* ( I ) A unit of time equal to one-sixtieth of an hour* 

(2) A unit of measurement of Latitude or longitude equal to one- 
sixtieth of a degree* 

mirage* An optical illusion in which images of distant objects are 
seen, caused by the refraction of light tlirougli layers of air of 
different density. In a hot desert, for instance, an observer may 
have the illusion of a distant sheet of water, shimmering in tlie sun¬ 
light: the air near to the ground, owing to excessive fieating, be¬ 
comes less dense than the layers above; rays of light from the sky, 
approaching the observer at a slight angle, arc refracted towards 
him, and appear to come from the surface of a slicet ol water. Other 
objects may appear to be Boating on tfie water, tlieir lower parts 
being invisible* A similar mirage may sometimes be seen over a 
smooth road surface on a hot day even in temperate regions. An¬ 
other l>q?e of mirage is that in wliich double images of distant 
objects can be seen* Sometimes a mirage is formed, too, when light 
rays are bent downwards from a warm layer of air resting on a 
cooler, denser layer; tins is frequently seen in polar regions, and 
causes ships or icebergs to appear as if inverted and suspended 
ui the sky, though nothing is visible on the sea. See also Fata 
Morgana* 

misfit river, a river that appears to be too small to have carved 
out the valley through which it Hows. This may be due to the fact 
that it has lost iLs headwaters by Riier Capture, 
mist.* a mass of water drops present in the lower layers of the atmo¬ 
sphere, caused by the condensation oi water vapour in tlie air, and 
giving a moderate reduction of visibility. According to British 
meteorological practice, such a phenomenon is a mist when the 
visibility is Jess than 2,000 metres or 2,200 yards and exceeds i ,000 
metres or 1,100 yards, but becomes a Fog when the visibility falls 
below the latter limit. 


MISTRAL 

mistral, a cold, northerly or north-westerly wind experienced on 
the shores ol the north-west Mediterranean, especially around 
Rhilc delta. It is most prevalent during the winter when pres.sure 
is relatively l.igh over the European continent and low over the 
wcslcrn Mediterranean; it reaches great iorcc in the rear ofa deep 
depression situated over the Gulf of Lions which is moving away 

eastwards or south-eastwards. The air sweeps 
the Central Plateau of France, is lunnclled through the Rhone 
valley, and thus reaches the delta as an extremely ^ “ 

well as being cold and dry. The wind strength on the surface is 
often 6o km. per hour, but speeds of over 130 km. per hour hav^ 
been recorded, and trains have been overturned; it is of special 
signitirance to avialion, as it was in the past to the navigation of 
sifiling-ships. Wlicn the mistral is blowing, the sky is olten clou^ 
less bill the wind frequently brings temperatures well below 
Fmezing Point. Along the lower reaches of the Wiorie, its power is 
displayed by the permanent set of the trees towards the south-east, 
gardens and orchards arc protected from it by thick 
cypress, and many of the smaller houses have doors and windows 

only on tlic 5oulh“Castcrn side- ^ 

MixsnFARMlNO. The combination of Agnn.llu,c and Iaslord 

luifrnlng, 

MOCK MOON. See Parasfl^^* 

muck sun. See PdTh^lioJi- , , , 

MOtETTE. An opening in the ground from which carbon dioxide 13 

emitlcd. logether wilh some oxygen and nitrogen; it occurs m 
r'-gion ol iormer volcanic activity, as in the Yellowstone National 

Mo'n'o or\ioi^OROVl6l6 nlscoNTlNtilTV. The lioundary siirfaM 
bclween the earth's crust or LUhoiphert and the ManlU, named 

after A Mohoroviiic, who discovered it (1909). It lies about 33 m. 

(go miles) below the continents. The velocity of earthquake waves 
incre.Tscs considerahly after passing through the Moho. 

MOLE A ictty or Breakwairr of large stones, rubble, or other material, 
laid in the sea so as to protect a liarbour or anchorage from storrm 
MOl LWEltiE’s ..ROJECTION, A type of equal-area or Homclopaphc 

i;oj,c,ion. in which the entire earth's surface is depicted in one map. 
All parallels of latitude and the central meridian (usually the 
Greenwich meridian) are straight lines, the latter being at right 
angles to the former, but other meridians are curved, and curva 
ture increases towards the marginal meridiam. Each area boundi^ 
by two adjacent parallels and two adjacent meri^dians «1““ 
any other area si.mlarly enclosed. There is therefore no dlstorUon 
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of areas (as in Mercator’s projection), and the projection is suitable 
for showing distribution of phenomena, etc,, and generally 
s^king, for a study of world geograpiiy, but distorts shapes, 
direcuom, and distances, and is therefore useJess for navigation* 



Mollwfide's Froj€ciion. 

MONADNOCK. An isolated hill or mass o( rock which stands above the 
surrounding country because its rock has been more resistant to 
erosion than the rock of the latter: nanied after Mt Monadnock, 
in New Hampshire, which \v 3 s lormed in this way. 

MONOCLINE* A Fold in which the bend is in only one direction; the 
rock stratum changes its Dip by increasing its steepness of inclina¬ 
tion, and then levels out again or resumes its gentle dip. 

monsoon, a term derived from the Arabic word mawsim^ meaning 
season’, applied by the Arabs to the seasonal winds of ilie Arabian 
Sea, which blow for about six months from tiie SVV. and six months 
from the NE, It is now applied generally to the type of wind system 
m which there is a complete or almost complete reversal of pre¬ 
vailing direction from season to season. It is especially prominent 
within the tropics of the eastern sides of tlie great land masses, but 
It occurs, too, outside the tropics, for in eastern Asia it reaches as 
far north as about 60"^ N, Southeast Asia is pre-eminently a inon- 
soon region. Here the intense heating of the land in liie summer 
causes a low-pressure area to be establislicd over N\V, India, and 
the inblowing winds of the south-west monsoon, having originated 
as the SE. Trade Winds in the southern Indian Ocean, are warm 
and saturated with moisture* They advance northwards over the 
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monsoon forest 


region from spring to midsummer, bringing 

areas, especially where mountain ranges cn Burma the 

on the slopes of the mountains of western I nd,a 
eastern Himalayas, the Assam Hills, the Gang* Irrawaddy 

deltas; the strong winds, heavy seas, overcast 

monsoon moves forward with a definite front, and 
place at approximately the same date each year, re 
known as the ‘ burst of the monsoonViolent Trop.m/ C^/oner ocra 
in its van and rear and occasionally while .. ts at tts 
sumtner monsoon lasts from about April to Septetnber, ho^h « 
dttration anywhere depends upon the gcographtcal situation of the 
place in question. In autumn, as the land cools, high 
eilablished over the Asiatic continent, with lower pressu _ 

south. The north-east monsoon, which now advances southwartb 
as the south-west monsoon retreats, is thus to most of the region 
cold, dry wind, bringing rain only to the hm.t^ areas wh.eh it 
reaches hy a partial sea-track, c.g. SE. India, Ceylon. The pre¬ 
vailing direction of this monsoon in N. China is NW. and m Central 
China N.. and owing to the proximity of the deseru 
dusty as well as dry and cold; N. India is protected by the Hima- 
lavas and the ribeta.i plateau, and the winds are much hgl ter 
than in China. The relief of the land largely controls the eflect 0 
the winter, as well as the summer, monsoon. It lasts approximat y 
from October to March. Other areas which experience siniilar but 
less pronounced seasonal changes ol wind direction include 
south-eastern UnilctI Stales, East Africa, and north Australia, OTd 
these arc sometimes rather mi.deadingly Icrine mons 
regions-. In ll.c SE. Uniletl Slates there is not a 
of wind; in the southern continents there are damp, tn owr 
winds on the east coasts during the sumtner but the extra-tropical 
land masses are too small to develop winter anticyclones of the 
A.siatic tvpe. and there is no marked system of outblowing 
monsoon roKHST. The type of tropical forest that ''■aractcrhtic 
of regions ex,x-riencinR the true monsoonal clt,irate (see Mo^om) 
wliere the rainfall is between about 100 and aou cm armually, . . 
much of India, Burma, riiailand and other parts ot SE. A.sia. I 
climate dillers from that of the F.^u„lo,ml Eercrt m that ‘I'e'''- 
marked dry season, but sullicieni rain lalls during the 
soon to support tree growl h through the • .fry monsoon. The W<«d 
leaved trees are often described as semi-dec,duoust they shed ttor 
leaves .luring the dry season, but their new foliage ‘‘PP-^ 
die monsoon rains begin to till. Monsoon lorests are generally 
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more open than equatorial forests, and have fewer species; two of 
the best-known trees are the teak and the sal, both of which provide 
valuable hardwood timber. 

MONTANA. The mountainous region on the eastern slopes of the 
Andes, in South America, particularly in Peru, which has a heavy 
rainfall and is largely covered w'ith dense forests, though not in 
such profusion as on the lowlands of the Amazon basin. 

MONTH. See LuTtar Alonth, Calendar. 

MOON, The satellite of the earth, the only heavenly body which re¬ 
volves round the earth; in astronomy the term is also applied, 
however, to the satellite of any planet. One revolution of the moon 
round the earth is completed approximately once each lunar 
month. Its sidereal period of revolution (i.e. with respect to the 
so-called ‘fixed* stars), is about 27i days; its synodic period of 
revolution (i.e. the interval from new- moon to new moon) is about 
294 days, but varies by about 13 hours because of the eccentricities 
of the orbits of the moon and the earth. The diameter of the moon 
is rather more than one quarter of that of the earth. Unlike the sun 
and the stars, the moon shines only by reflected light, the light 
having been emitted by the sun, and only the half which is 
illuminated by the sun can be seen; as it revolves round the earth, 
this illuminated portion appears and disappears. As the moon 
rotates on its axis once in each orbital revolution, the same face of 
the moon is always turned towards the earth. See Aloon, Phases of, 

moon, phases of. The various stages or changes of appearance 
through which the moon passes during its revolution round the 
earth, known as new moon, full moon, etc., owing to the changes in 
relative position of the earth, moon, and sun. When the moon is 
between the earth and the sun, the dark side faces the earth, and no 
moon is vbible; this period is called the new moon, for immediately 
afterwards a ‘new’ moon begins to appear. When the moon has 
revolved through about one-eighth of its orbit, its illuminated por¬ 
tion, as seen from the earth, Ikis a crescent-shaped appearance* 
When about one-quarter of the orbit has been traversed,.one-half 
of the circular disc is seen; this is called the first quarter. After 
another eighth of the orbit, three-quarters of the disc is seen; this 
is the gibbous moon. Then, when the earth is between the moon and 
the sun, all of the moon’s illuminated portion is visible; lhi.s is the 
full moon. Throughout these phases, from new moon to full moon, 
the moon is said to have ‘ w^axed for the second half of its orbit, 
when the amount of moon visible from the earth decreases Irom 
full moon to new moon, it is said to ‘wane’. It will be r»oted 
that new moon and full moon occur when earth, moon, and sun 
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\rc practically in the same straight line, while 
quarter occur when the line from earth to moon is perpendicular 

to the line from earth to sun. , 

MOOR, MOORLANP. A wild Stretch of land, 

covered with heather, coarse grass, bracken, or ''•8;-'“ ’ 

it sometimes includes patches of pasture grasses, and sometimes 

MORTlt4.’l“The debris or fragments of rock 

with tlic movement of a Glacier. When lumps oi rock, broken off by 
frost and other agencies, fall down the valley slopes 
tlicv form die lateral maraines, one on each side of the glacier. Wh 
two glaciers .neet, two lateral moraines unite to fonn a medial 
rnorau^e, if other glaciers join them later, several .ncd.al mora.n^ 
may be formed. Fragments which are deposited beneath the icc 
form a ground moraine. At the end of the glacier, vs icie t le ice i 
meUing all the debris which has been transported down is 
dropped, and forms a terminal moratrie, which extends across 
valley. Debris which sinks into the Firn or falls into a 
carried down the valley embedded m us lec is cMcd englacial 

moramc. Debris near the base of the ice ^ 

tluotigh the ue or has been torn up from tlie valley Hoot by the 
ice is called subglacial rrroraine. The material oi a moraine diffci^ 
from that brought down by water, in that large boulders m y 
occur side by side with small fragments; again, the lumps of ro^ 
instead of being rounded, arc angular in shape and often scratched, 
for they are dragged and not rolled'along. {Sec Fig. p. 149-) 

MO HASS. A Bog or Alarsh. . , • r i a f„r !»n 

moktl vke. a term sometimes used, mainly in England, tor an 

0..-IIOW iMk,-, Morlhukc, » district it. SW. London, is situated near 

a drained ox-bow lake of tbc K- Thames. , . r 

MOTiiER-ot.-REARt.cLouu. A rate tCTse of high cloud formrf 
according to estimates at about 25-35 h>h- fbo' C the earth s surface 
.and th.'rcforc within the ilmlos/Artr. It has been observed in lugl 
latitudes, over Norway and .Alaska, ll is delicate and mually 
lenticular, and is so called because of the iridescent colours 
exhibits, persisting im some time alter sunset. • c ^ 

MOUi IN (French) or oi-acier m i li. A vertical shaft or pipe formed 

In a glacier when streams of water from the melting ice reach a 
arecssr and plunge inside, carrying stoiici and rock w^ste with 
Iheiii- the water lakes on a rotary movement, and wliiils its load 
of stones round as it ruslit-s through die ic e, forniiug the mouhnor 
glacici mill. The whirlpool of water not only reaches tlie base 
the glacier, but acts upon the bed of rock beneath. 
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to illustrate the formation of lateral^ medial ^ and terminal Aloraines. 


^ mountain, a mass of land considerably higher than its surroundings 
and of greater altitude than a hill; in Britain an eminence is often 
considered a mountain rather tJian a lull when its deviation from 
foot to summit is well over 2^000 ft, but the distinction is arbitrary. 
The summit area of a mountain is small in proportion to the area 
of its base; in this respect it diHers from a Plateau^ which might be 
of similar elevation. Although the highest mountains arc liigher 
than any plateau, many mountains arc less deviated than the 
highest plateaux — e.g, the Tibetan plateau, 15,000 to 16,000 It 
above sea level. Few of the highest mountains occur as single, 
isolated peaks; most of them are arranged in ranges or groups. See 
linnj^ey Chain, Mountains may be formed by eartli movements. See 
Folded Moxaiiain^ Block Adountain, They may also be formed by 
Erosion^ the more resistant rocks being Idt while the softer rocks 
surrounding them are worn away. Sec Circumdenudation or Circum^ 
erosion^ Mountains ofi Relict Mountains ^ Monadrwck, fiiirdly, nioun- 
0 , 0,-8 
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tains may be formed by volcanic action; these were formerly known 
as mountains of accumulation. See Acaimulation, Mountain of. 

MOUNTAIN CLIMATE. The type of climate which is chiefly dcter- 
n^ined by relief and altitude rather than by latitude and situation 
with respect to the sea; it may thus occur in any region, and is 
somewhat outside the scheme of the main Climatic Regions. Com¬ 
pared with the lowlands, mountains show a decrease in atmos¬ 
pheric pressure, temperature, and humidity, and increase in 
intensity^ of insolation and radiation, and up to a certain height a 
greater rainfall. To some extent the various climatic zones up the 
mountain slopes correspond to those which extend from the 
equator to the poles, and altitude so tempers heat in low latitudes 
that a high mountain peak, even on the equator, may be snow- 
covered throughout the year. But there are fundamental difler- 
ences: the intensity of sunshine through the thin, clear atmosphere 
above the Snowline, for instance, is much greater than that received 
obliquely through a considerable thickness of atmosphere in the 
polar regions. There is often diurnal reversal of wind direction, 
corresponding to land and sea breezes. See Anabatic, Katabatic, 

Aiouritain Winds. 

Owing to the establishment of temperature inversions during the 
colder months and at nights, temperatures may then be relatively 
high on mountain summiU, and diurnal and annual ranges of 
temperature in middle and higher latitudes may thus be lessened. 
Ranges of temperature, however, are very considerable in valley 
bottoms, and are much greater on plateaux than on mountains of 
the same height. There are great contrasts of temperature, too, 
between sunny and shaded mountain slopes. See Adrel, Ubac. 
Variations of temperature and rainfall are great within a small 
area, and there are corresponding variations in natural vegetation, 
crops, and occupations, 

MOUNTAINS OF Cl RC UM DEN UD ATION OF Cl R C U M E ROSIO N . SeC 
Cinumdenudation or CircuTnCTOsioTi, Mountains of. 
mountain SICKNESS. A Complaint which affects people at high 
altitudes, and appears to be due to the diminution in the oxygen 
supply to the lungs. One of the first signs is the increase in the speed 
of respiration; and headaches, sleeplessness, and sickness may be 
caused. If the change in altitude is made gradually, no ill effects 
may be suflered. Muscular exertion may accelerate the mountain 
sickness, but docs not seem to be an essential factor; on the other 
hand, the expenditure of muscular energy may be severely limited: 
the average time for which riveters could w'ork on the Oroya Rail¬ 
way of Peru, for instance, was one w-eek. The severity of the com- 
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plaint varies with individuab, and those in good physical training 
are the less affected. 

MOUNTAIN WIND Or MOUNTAIN BREEZE. The floW of COol air at 
night down mountain slopes and valleys; it often alternates witli 
the daytime ValUy Wind. See Katabatic Wind. 

MOUTH. See River, 

MUD RAIN. Rain which contains large quantities of dust particles 
imprboned in the water drops. The dust enters the atmosphere 
during a Duststorm, and may be carried hundreds of miles away 
&om the desert where it originated. Thus mud rain sometimes falb 
at a considerable dbtance from an arid region, e.g. in England. 
When it b red in colour it is often known as Blood-Rain. 

MUD VOLCANO. A mound of mud, sometimes conical in shape with 
a crater at the top, formed in a volcanic region by hot water 
issuing from the ground mixed with fine rock material. It b not, 
therefore, a true volcano, but a type of Hot Spring. There arc mud 
volcanoes in the North Island, New Zealand, in Iceland, and in 
Sicily- When the mud acquires a colour from its rock material, the 
feature b often known as a paint pot. Mud volcanoes are also found 
at Baku, U.S.S.R., in southern Baluchbian, and in other non- 
volcanic regions; there the water is ejected by gases of other than 
volcanic origin — at Baku, for instance, by volatile gases from the 
petroleum welb. 

MULATTO. The offspring of a white and a Negro. 

MULGA SCRUB. The Scrub, consbting largely of a species of acacia 
known as mulga, which covers parts of western and central 
At4Stralia. 

MUSKEG. A Bog or Swamp, largely filled with sphagnum moss, in the 
Tundra or tlie Coniferous Forest region of Canada. 


N 

NADIR. A hypothetical point in the heavens directly opposite, or 
antipodal, to the Zenith. 

NAPPE (French). A huge recumbentwith both limbs practically 
horizontal which has been forced a great distance, i.e. several miles, 
over the underlying formations, thus covering them like a cloth: so 
named after the French word napp>e, meaning table-cloth. 

national park, a region designated for the preservation of 
natural features and wild life, largely for public enjoyment but 
also because of their hbtoric and scientific importance. In the 
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United States, where natural resources were often wastefully 
exploited in the early days of white settlement, many extensive 
regions are now adminUtered by the national park service, amorig 
them Katmai and Glacier Bay, in Alaska, and Yellowstone mainly 
in Wyoming, each covering more than 2 million acres. Canada, 
too, has several great national and provincial parks, the largest 
Wood Buffalo, Jasper and Tweedsmuir. In Africa the main pur¬ 
pose of the national parks and reserves is the preservation of mid 
animals, as in the great Kruger national park South Africa, 
Many countries in other continents, notably the U.b.b.K., now 
maintain national parks and reserves. In Britain the national 
parks, fipit established in 1949, cover an area of well ov’er 3 milhon 
acres, and include the Lake District, Snowdonia, and the York¬ 
shire Dales. ^ 

NATURAL BRIDGE. A bridge or arch of natural rock. Sometim 

such a bridge is formed when the tough, unjointed rocks of a valley 
spur are cut through by the stream. It is more common, however 
in Limtstont country, where it is probably the remnant of the roof ol 

an underground cave or tunnel* - . i i 

NATURAL REGION. An area which possesses within its borders a 

comparatively high degree of uniformity of relief, climate, and 
vegetation, and therefore to some extent a uniformity in human 
activities. In some cases a natural region corresponds closely to a 
Oimatic Region, or to an area in which a certain type of Natural 

Vegetation prevails. 

NATURAL vegetation. Tlic vcgetatioD of a region as it exists or 
has existed before being modified to a marked extent by man, c.g. 

through agriculture. 1 , 

NAUTICAL MILE. A unit of distance used in navigation, equal to the 

length of one minute (i') of arc on a Great Circle drawn on a sphere 
having the same area as the earth; this is approximately 6,080 ft. 
For all ordinary purposes the length of one minute of arc aloi^ a 
meridian, the length of a minute of arc on the equator (t e e<^ 
graphical MiU) and the nautical mile may all be considered equal 

to 6,080 ft. 

NAZE. A promontory or headland. 

NEAP TIDES. The Tirfej of small amplitude produced when the gravi¬ 
tational pull of the sun opposes, i.e. is at right-angles to. that 0 
the moon; a consideration of the phases of the moon will show that 
they occur twice a month, about the time of first and last quarter^ 
See Moon, Phases of. At these times the sun tends to produce hig 
water where the moon would produce low water, and vice vers^ 
There is thus an unusually small difference between high water ana 
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low water; the high tide is lower and the low tide is higher tiian 
usual. 

NECK. Sec VoUanic Neck. 

NEHRUNG (German). Along the Baltic coast of East Germany and 
Poland, a Spit at the mouth of a river which forms a Hajf or lagoon. 

NEKTON. The larger, actively swimming marine creatures, princi¬ 
pally fishes, as distinct from the passively drifting Plankton and the 
sedentary Benthos. 

NEPHOSCOPE. An instrument used to measure the speed and direc¬ 
tion of motion of the clouds; generally speaking, its use is confined 
to observations on medium and high clouds. One of the commonest 
typ>es is the Besson comb ncphoscope, which carries a number of 
pointed rods fixed like the teeth of a comb to the top of a long 
vertical rod; by rotating the rod till the clouds appear to move 
along the points, their direction can be determined, and if the 
height of the clouds be estiniated, their speed can also be calcu¬ 
lated. 

NESS. A promontory or headland. 

NEVADOS. The cold winds which blow down from the mountains 
with considerable regularity in the higher valle>^ of Ecuador; they 
are caused by the cooling of the air on the mountains, partly by 
nocturnal radiation, and partly by contact with ice and snow, the 
cold air flowing down the slopes. See Katabatic Wind. 

n 6 v^. See Firn. 

NEW TOWN. In Great Britain, a town planned and developed to 
relieve overcrowding in London or another large city, the first of 
such towns having been designated following the New Towns Act 
of 1946. 

NlMBOSTRATUS. A type of low Ctoud, dark grey in colour and of 
almost xmiform base, which often gives continuous rain or snow; 
sometimes the precipitation does not reach the ground, and por¬ 
tions of the cloud then appear to trail. A ti)ick mass of nimbo- 
stratus cloud b often associated with die Warm Front of a Depression. 

NITROGEN. The most abundant gas in the Atmosphere^ occupying 
approximately 78 per cent by volume of dry air; it is chemically 
inactive, and serves to dilute the Oxygen, 

NIVATION. Erosion due to the action of snow. An example is the 
Soiifiuetwn or Soil Creep caused by the thawing of a thin snow cover 
and the upper parts of the ground, when the latter slides down¬ 
wards over the frozen mass beneath. Another example is due to the 
alternate thawing and freezing around the edges of a patch of snow 
in a hollow: when the snow melts during the day, its water may 
enter the crevices of rocks, and freeze and break up die rocks at 
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night; the hollow is thus gradually enlarged, and the process may 

lead to the formation of a Cirque. 

NOMAOISM. The practice among certain 

quently changing their habitation: especially ^PP’‘"^/° 

ants of the Suppes and deserts, who wander 

tiieir livestock, or food such as fruit and roots for 

possibly, for trade. Such people are known as nomads. When f^ 

is scarce, pastoral nomads, such as the Bedouin, may be forced to 

raid their settled agricultural neighbours. 

NORTE The northerly wind experienced in winter in Ccntral^Amcrica, 
being a continuation of the United States Norther, and likew^e 
bringing a sudden and often considerable fall ol temperature, the 
temperLre may be reduced by 6 “ to 9“ C. for a day or two - a 
severe change for such latitudes - and the wind may blow with 
gale force on exposed coasts. On the northern coasts of the Isthmus 
of Tehuantepec, where the nortes are strong and 
tliroughout the winter, these winds are accompanied by hca^ 
rainfall; when they reach the Pacihe side, on the u o 
teocc they are still cold but dry- The name is also applied to the 
cold northerly wind experienced in eastern Spam dur..^ winter, 
when the high atmospheric pressure of the mtcrior produces 

NO^Tilrf The sometimes experienced in the southern 

United States, usually in rear of a depression. The temperature 
may fall by about 20" C. in 24 hours, causing great damage to 
fruit crops. The norther often blows with great violence, possi y 
60 to 100 km. per hour, is accompanied by severe thunderstoi^ 
and hall, and may give Line Squall conditions In the Sacramento 
valley of California, however, tliis wind is often dry and dusty, 
having been heated and dried by descent from the mountair«. 
NORTHERN CIRCUIT. The general northerly route by which depr«- 
sioris cross tlie North American continent from west to e^t, via the 
Great Lakes and the St Lawrence basin. It is the most frequen 
track in summer, though the depressions are then fewest m n 
ber, weakest, and the least constant. See Southern Circuit. 
northern lights. See Aurora Borealis. 
north magnetic pole. See Magnetism, Terrestrud. 

^rR'-w^TER^On-l^e South Island, New Zealand, a hot. dry 
fohn Wind which descends from the mountains. 

(2) On the plains of northern India, a t>'pe o qua , ^ 

;ccon>pani«i by violent thunderstorms and heavy ^ h^ 

diowere, experienced durutg the hot season (AprU to June). At 
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season the rainfall of Bengal, Assam, and Burma is largely derived 
from the nor’-westers, and in Assam they are extremely important 
to the tea crop. 

NUEE ARDENTE (French) or pel6an cloud. The blast of hot, 
highly gas-charged, swiftly moving lava fragments which some¬ 
times sweeps down the slop>es of a volcano when upward movement 
has been obstructed; despite the French term, the cloud surmount¬ 
ing the blast does not always glow. The English term is derived 
from Mont PeI6e (see Fb/rano). 

NULLAH. In India, a normally dry watercourse, which only tem¬ 
porarily becomes a stream immediately after heavy rain. See 
Wadi. 

NUNATAK. An isolated mountain peak or hill projecting, like an 
island, from the mass of snow and ice near the margin of an Jee 
Sheet, e.g. in Greenland: the term was borrowed from the Eskimo 
language. The nunataks become more numerous towards the 
extreme edge of the ice sheet, for tliere the ice is thinnest. There are 
also nunataks in Antarctica. 



OASIS.* An area in the midst of a desert which is made fertile by the 
presence of water. It sometimes consists merely of a clump of palm- 
trees, sometimes it is a fertile region several hundred square miles 
in area. In the smaller type the water usually consists of a small 
isolated spring; alternatively it may be a spot where a stream flows 
down from a mountain canyon to form an Alluvial Fan. The larger 
oases, such as those formed by the Nile and the Euphrates, may 
suppKjrt a huge agricultural population. In the oases of the hot 
deserts, the typical tree is the date-palm, tlie fruit of which forms 
the main food supply. 

obsequent river. A tributary to a Subsequent River, flowing in the 
opposite direction to the original Consequent River. 

OCCLUSION. In a Depression, the closing of the Cold Front on to the 
Warm Front, The Warm Sector of the depression is lifted by the 
advancing cold air, and at the earth’s surface is reduced to a line - 
the line of the occlusion; it still exists in the upper air, however, 
and the cloud and rain of the original fronts remain with it for 
some time. On European Weather Charts, lines of occlusion appear 
quite frequently, for most of the depressions passing eastwards 
across the North Atlantic are occluded by the time tliey reach 
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Western Europe. If the warm sector is lifted up the surface of the 
warm fronts the occlusion is known as a warm front occlusion, if it is 
lifted up the surface of the cold front, the occlusion is called^ a 
cold front occlusion. In each case the front is said to be ‘occluded , 



Section through a Cold Front Occlusion. Arrows show direction of moDemmt. 


OCEAN. The sheet of salt water which surrounds the great land 
masses of the earth; it is divided by them into several extensive 
portions, each known as an ocean, and altogether covers about 71 
per cent of the earth’s surface. The individual oceai^ are the 
Pacific, the largest, flanked by high mountain chains, having a deep, 
fairly level floor, and remarkable for the number of small islands, 
largely of volcanic origin; the narrower Atlantic, with few islands; 
the Indian, still smaller, and enclosed on three sides by continents 
and islands; the Arctic, surrounding the North Pole; and the 
Southern Ocean, surrounding Antarctica. 

The oceans may be divided into three distinct regions, the Litt^al, 
the Pelagic, and the Abyssal. Alternatively, they may be divided 
according to depth into four regions: (i) the Continental Shelf, 
adjoins the land, (2) the Continental Slope, immediately outside the 
continental shelf, {3) the Deep-Sea Plain, a wide and almost Icvd 
area forming most of the ocean floor, and varying in depth from 
about 2,000 to 3,000 fathoms, and (4) the Deeps. The ocean floo^ 
like the land surface, has many ridges and valleys; its area and 
depth may be represented diagrammatically by a Hypsographic 
Curve. At the surface, the temperature of the ocean is usually a few 
degrees higher than that of the air above, and thus varies coiwi- 
derably, from over 25“ C. near the equator to below Freezing 
Point in the polar regions. But ocean temperature decreases rapidly 
witli depth below the surface; below 2,000 fathoms, temperatures 
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arc uniformly low in all oceans, being only a few degrees above tiic 
Freezing Point. The Salinity of the oceans also varies. 

OCEAN CURRENT. A movement of the surface water of the ocean. Of 
the various causes of ocean currents, the most important are the 
prevailing winds and the dilferences in density due to variations in 
temperature or salinity; some deflexion of currents is caused by 
the rotation of the earth. Those currents caused by prevailing 
winds are known as drift currents, the best-known being the Gulf 
Stream. The circulation of the main ocean currents between the 
equatorial and the temperate regions is clockwise in the northern 
hemisphere and anti-clockwise in the southern hemisphere. In the 
Atlantic, for instance, the currents driven by tlie NE, and SE. 
Trade Winds combine near the equator to form the westward- 
moving equatorial current. This divides ofi the Brazilian coast, the 
northward portion forming the Gulf Stream, which moves along 
the east coast of the United States, meets the cold Labrador current 
off Newfoundland, and in the main continues with the prevailing 
Westerlies to Europe; then it divides, the northern branch reaching 
the coasts of NW. Europe as a warm current, passing into the 
Arctic Ocean, while the southern branch moves to the coast of N\V. 
Africa as a cold current. (The terms ‘ warm’ and ’ cold ’ for a current 
denote their temperature relative to that of the neighbouring 
atmosphere.) The currents of the South Atlantic are very similar, 
though the general circulation is anti-clockwise. Those of tlie 
Pacific are also similar, the warm current of the North Pacific 
corresponding to the Gulf Stream of the North Atlantic being the 
Kuro Shiwo. Ocean currents often have a considerable influence 
on climate; the North Atlantic Drift, for instance, is largely respon¬ 
sible for the mild winters of N\V. Europe, and the meeting of the 
Gulf Stream and tlic cold Labrador current gives the dense fogs 
off Newfoundland. Currents caused by differences of temperature 
are known as Convection currents. Warm water of the equatorial 
regions flows towards the polar regions, where it is cooled, sinks, 
and returns along the ocean bed, as a bottom current, towards the 
equator; it then rises to the surface again. An example of a current 
due to a difference of salinity is the surface current which enters 
the Mediterranean Sea from the Atlantic Ocean. Owing to a small 
rainfall, great evaporation, and the small number of inflowing 
rivers, the Mediterranean has a higher salinity than die Atlantic; 
a relatively fresh surface current thus flows from the Atlantic into 
the Mediterranean while a relatively salt undercurrent flows in the 
reverse direction. 

oceanography. The study of the oceans, including the nature of 


|c8 OCTOROON 

the water, its movements, its temperature, its depth, the ocean bed, 

the flora and fauna, etc, . u ■ 

OCTOROON. The offspring of a Quadroon and a white, thus having 

onc-eighth Negro blood. 

OFFSHORE BAR* ScC Bat ( 2 )* 

OGIVE. In Glaciology, one of several curved bands across the surface 
of a Glacier, consisting of alternate light and dark ice; its down¬ 
stream convexity illustrates how the middle of the glacier moves 
more quickly than its margins. Glaciologists do not all agree as to 
the formation of ogives, but it is generally held that a combined 
light and dark band together represent one year’s forward move¬ 
ment of the glacier, 

OKTA. The unit employed in meteorological reports to describe the 
prevailing Cloudiness, the proportion of sky covered by cloud, and 
equal to onc-elghth of the whole sky. 

ONION WEATHERING. Sec Exfoliation. 

OOZE. One of the deposits, mainly liquid mud, which cover ihc Deep- 
Sea Plain of the Oceans. They consist largely of the remains of 
various organisms which exist in the surface waters and on dying 
settle to the bottom; they also contain volcanic dust, which has 
been carried by the wind, and has likewise sunk to the ocean bed. 
Oozes are classified as calcareous or siliceous, and they arc named 
according to the organisms which are most abundant in them. 
Pteropod Ooze and Globigerina Ooze are calcareous oozes; Radiolarian 
Ooze and Diatom Ooze are siliceous oozes. Sec also Red Clay. 

OP A CO, See Ubac. 

OP ISOMETER. /‘Vn instrument consisting of a small toothed wheel to 


whicli is htted a recording dial, used for measuring distances on a 
map. The wlieel is run along the line, which may be irregular, e.g. 
the course of a river, and the length is given in inches or centi¬ 
metres, which can then be converted into miles or kilometres. 
OPPOSITION. The direction of two heavenly bodies when they arc in 
the opposite direction to each other as viewed from the earth, i.e. 
their longitudes differ by i8o°. The term is usually applied to the 
position of a heavenly body when its direction, as viewed from the 

earth, is opposite to that of the sun. 

OR HIT. The path of a heavenly body through space in relation to 

some selected point* ^ , 

ORBIT, EARTirs. Tht path of the earth round the sun- This path is 

very nearly circular, actually elliptical; the sun is not at the centre, 
but at one of the foci of this ellipse. The earth is thus nearer to t^ 
sun at one season than at the opposite season, when it has reached 
tlic farther side of the ellipse. See Aphelion, Perihelion. 


OUTPORT 


159 


ORDNANCE DATUM. See Mean Sea Level, 

ORDNANCE SURVEY. An accurate and detailed geographical survey 
made for the Government, originally by the War Office. 

ORE. A mineral aggregate which is worth mining on account of the 
valuable metalliferous Minerals it contains. 

OROGENESIS. Mountain-building: changes in the level of the earth’s 
crust in which rocks are thrown up into folds or blocks to form 
ranges of mountains. In course of time the mountains may be 
considerably denuded, and may thereafter be depressed or elevated 
by Epeirogenesis. 

orographic rain. Rain which is caused by mountains standing in 
the path of moisture-laden air; this air is forced to rise, is thereby 
cooled, and, if sufficient w'alcr vapour is present, rain is deposited 
on the high ground. Substantial amounts of orographic rain are 
produced by mountain ranges rather than by isolated peaks, espe¬ 
cially when they are aligned at right-angles, or nearly so, to the 
direction of the wind. On account of orographic rain, places in 
mountainous or hilly regions often receive a consistently higher 
rainfall than neighbouring places situated on low-lying ground. 
See Rainfall. 

OROGRAPHY. The branch of physical geography which is concerned 
with Relief more particularly with mountain systems. 

ORTHOGRAPHIC PROJECTION. The type of Map Frojection in which 
the globe is viewed as if from an infinite distance, so that only one 
hemisphere is depictedtl»e projecting rays are parallel and per¬ 
pendicular to the plane of projection. At the margins there is con¬ 
siderable compression, and at the centre expansion, and distances, 
directions, shapes, and areas are distorted. The projection, which 
is a kind of Zenithal Projection, is of little geographical value, but is 
frequently used for charts of the heavens. 

ORTHOMORPHic PROJECTION. A type of Map Projection in which 
the shape of any very small area on the map is the same as the shape 
of the correspKinding small area on the earth. It is sometimes known 
as a conformal projection. 

OS. The anglicized version of the Swedish As. 

OUTCROP. The portion of a rock stratum which projects above the 
earth’s surface, and is thus exposed to view. 

OUTLET GLACIER. A Glacier which flows out from an Ice Sheet or 
Jce~Cap, c.g. around the margins of the Greenland ice sheet. 

OUTLIER. A mass of comparatively new rocks surrounded by older 
rocks, having been separated from the main mass to which it 
belonged, e.g. by erosion. See Inlier. 

OUTPORT. A port which is auxiliary to anotlier seaport, but, being 
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situated nearer the sea, is more accessible than the latter to the 
larger vessels: e.g. Avonmouth is an outport of Bristol, Cuxhaveii 
ol Hamburg. 

OUTWASH PLAIN or SANDR (Icelandic). The alluvial plain formed 
by the streams originating from the melting ice of a glacier, which 
carry away some of the material of the moraine, and deposit it 
over a considerable area; the coarser material is deposited near to 
the ice, the finer material farther away. See also Valley Train. 

OVERFOLD. A Fold in w'hich the axial plane is so far inclined that the 
strata of the lower limb are overturned, or inverted; the limbs of 
the overfold dip in the same direction, though at different angles. 



Arrangement of strata in an Overfold. 

ox-now LAKE or CUT-OFF. A lake formed when a meandering 
river (sec Meander), having bent in almost a complete circle, cuts 
across the narrow neck of land between the two stretches, and 
leaves a backwater; silt is gradually deposited by the river at the 
entrances to this backwater, till the latter is finally separated from 



Diagranu of an exaggerated meander and an Ox-Boiv Lake, 
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the river, and becomes a lake. Such ox-bow lakes are very common 
beside the banks of the Mississippi, and are often known as Bayous. 
See also Mortlake. 

oxYGEJt. The chief gas in the Atmosphere from the viewpoint of man¬ 
kind and the animals, being essential to the process of breathing: 
in the body it unites with carbon to form Carbon Dioxidey which is 
then exhaled. Oxygen occupies about 21 per cent by volume of dry 
air. It is also the most abundant element, forming about ei ght- 
ninths by weight of water, and nearly one-half by weight of all tiie 
rocks of which the earth’s crust is comprisecL 



PACIFIC COAST. See Corwordant Coast. 

PACK-ICE. Large blocks of ice, of greater extent and depth than 
Ice-Floes, formed on the surface of the sea when the latter or 
broken pieces of them have been driven together to form an 
almost continuous mass of ice. They arc termed ‘close pack’ if the 
blocks are mainly in contact, ‘open pack’ if they are not. Much of 
the pack-ice gradually melts and disappears in warm weather. 

PAHOEHOE. The Hawaiian term for Ropy or Corded Cava, often used 
in place of its English equivalent. 

PAlNT POT. See Aiud Volcano. 

pALAEOGEOGRAPHY. The Study of the distribution of land and 
water, etc., during earlier periods of the earth’s history. 

PALAEOMAGNETisM. The Study of the magnetism of ancient rocks, 
based on the retention by these rocks of some of the magnetism 
bestowed on them at their formation, possibly millions of years 
ago. It has served to reinforce the modern theory of Continental 
Drift, and suggests that at times the earth’s magnetic field has 
undergone considerable changes and even complete reversal. See 
Magnetism, Terrestrial. 

PALAEONTOLOGY. The sciencc which deals with extinct organisms, 
of either animal or plant origin, whose remains are found buried in 
tlie rocks; the study of Fossils. The term is now often applied only 
to the study of animal fossils, the study of plant fossils being termed 
palaeolKitany. 

PA LAE o zoic ER A. The Ancient Life Era, the first of the three major 
divisions of the geological scale of time (after Pre-Cambrian time): 
that period of the earth’s history which preceded the Mesozoic Era, 
extending from about 600 million to about 200 million years ago. 
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Its rock strata arc the oldest in the earth s crust from which 
definite organic remains have been recorded, though during the 
era the creatures inhabiting the earth were very different from 
those of the present day. For long the vertebrates were represented 
only by fish, but later amphibians appeared, and, at the end of the 
period, reptiles. The vegetation consisted of cryptogamous plants, 
such as ferns and mosses. Late in the era, layers of partially decayed 
vegetation became buried under marine deposits, and by com¬ 
pression and hardening formed coal. See Carboniferous Period. It is 
sometimes known as the Primary Era. 

PAMPA or PAMPAS. The mid-latitude Grasslands or grassy plains 
lying round the River Plate estuary in South America, from the 
Andes to the Atlantic Ocean. The western part of the pampas, the 
so-called ‘dry pampa’, is largely desert, but the eastern part, the 
‘humid pampa’, with a higher rainfall, has a natural covering of 
tall, coarse grass known as pampas grass. Vast areas of the pampas 
arc now cultivated, yielding wheat, maize, alfalfa, and flax (for 
linseed), and enormous numbers of cattle and sheep are reared for 
the frozen meat industry. In physical characteristics, the pampas 
are similar to the Prairies of North America, the Steppes of the 
U.S.S.R., and the Veld of South Africa. The term pampa is also 
applied to other plains in South America. 

PAMPERO (Spanish). A violent burst of cold, polar air experienced 
on the Pampas of Argentina and Uruguay after a depression has 
passed. It blows from a southerly to westerly direction, and takes 
the form of a Line Squall, with the typical roll of cloud; it is some¬ 
times accompanied by rain, thunder and lightning, and dust is 
swept up from the pampas. A considerable fall of temperature 
occurs as the storm passes. The pampero is most frequent in 
summer, and is comparable with the Southerly Burster ot Australia, 
PANCAKE ICE. The Small, thin cakes of ice, roughly circular in 
shape, which form on tlie surface of the water when the sea begins 
to freeze. 

PANGAEA. The vast continent which, according to Wegener, once 
constituted the entire land mass o( Sial on the earth’s surtace. See 
Continental Drift. 

PANHANDLE. An American term for the long narrow extension of a 
state or territory between two others or between one other and the 
sea, c.g. the .Alaska Panhandle between NW. Canada and the 

Pacific Ocean. 

papacayo. Ihe cold, northerly wind sometimes felt on the Mexican 
plateau, being a continuation ol the J^'orther of the United States, 
and comparable with the Pforte of the coastal region* 
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PARALLEL OF LATITUDE. See Laiiiude. 

PARAMOS. The bleak, barren lands extending above the Puna of the 
Andes, in South America, as far as the snowline, and invaded in 
parts by glaciers. Although flowering plants grow in sheltered 
spots, the vegetation over much of the area is stunted, as on the 
Tundra, and consists largely of lichens and mosses. 

PARASELENE or MOCK MOON. An image of the moon, similar to 
the Parhelion or mock sun; it is formed at the same angular distance 
from the moon, 22®, as the parhelion is from the sun, when the 
moon is near the horizon, and at a greater distance when the moon 
has a higher elevation. It is similarly due to the refraction of light 
through the ice crystals of a high cloud ; because the light of the 
moon is so much weaker than that of the sun, the paraselene is less 
bright than the parhelion. 

PARASELENic CIRCLE. A circular band of light associated with the 
Paraselene, passing through the moon and parallel to the horizon. 
It is caused by the reflection of light from the ice crystals of a iiigh 
cloud. 

Parhelic CIRCLE, A circular band of light associated with the 
Parhelion, passing through the sun and parallel to the horizon. It is 

caused by the reflection of light from the ice crystals of a high 
cloud. 

PARHELION or MOCK SUN. An image of the sun, usually coloured, 
with the red nearest to the sun, and at the same elevation as the 
sun. When the sun is near the horizon, the angular distance of the 
mock sun from the sun equals that of the ordinary Halo, 22°, but 
when the sun is higher the distance is greater, and the mock sun is 
outside the halo. It is caused by the refraction of sunlight through 
the ice crystals of a high cloud. 

PARTIAL DROUGHT. In the British Isles, a period of at least twenty- 
nine consecutive days, during which the mean daily rainfall does 
not exceed 0.2 mm. The definition has not been internationally- 
accepted. Sec Absolute Drought, Dry Spelt. 

PASS. A low and passable gap through a mountain barrier. It is 
usually caused by erosion, either by glaciers or by two streams 
which rise close to each other on opposite sides of the mountain 
barrier. Being approached from both sides of the mountains by a 
steep valley, and being flanked by mountain peaks, the pass is thus 
saddle-shaped. Sec Col (i ), 

PASTORAL FARMING. The practice of breeding and rearing certain 
herbivorous animals. By its means it is f>ossible for man to satisfy 
almost all his needs in food, clothing, and shelter; in some regions, 
in lact, it is essential for liim to do so. Some inhabitants of the 
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tundra, for instance, derive most of their necessaries of life from the 
reindeer, those of desert or semi-desert lands from sheep or 
The flocks and herds sometimes suffer from drought, coM, or 
disease, but when large numbers are reared, it is very rare for all 
the animals to be destroyed. The need for pastures for the ammals ^ 

causes the inhabitants of relatively inhospitable regions to lead a 
nomadic life; on most of the Grasslands of the world, however, the 
pastoral farmers are now following a settled existence. 

PEAK. The more or less pointed top of a mountain, standing above 
the level of the range or the surrounding country. It rnay be 
formed through the Erosion of adjacent rocks, those of which the 
peak is composed being of more resistant material. Sometimes, 
however, it may be the result of a Fold or a Fault, or it may be a 

volcanic cone. 

PEAT. A brownish or blackish fibrous substance produced by the 
decay of vegetation and found in Bogs\ it is usually considered to 
represent the first stage in the transformation of vegetable matter 
into coal, and contains a high proportion of water. See LigrnU. ^ 
PEDALFER. One of the two types into which Z<^rml Soils arc sometime 
classified; it is roughly equivalent to ‘soil of a humid region’, and, 
as the name suggests, is generally rich in iron and clay. The pedal- 
fers are divided into podzolic and laierite soils (see Podzol, LaUrtU). <5 

See PedocaL 

pediment. In arid and semi-arid regions, the gently sloping p 
strewn with boulders that borders the mountains. 

PEDOCAL. One of the two types into which Soib are sometimes 

classified; it is roughly equivalent to ‘ soil of an arid region’ and, as 
the name suggests, is generally rich in calcium. I he pedocals arc 
divided into pedocals of the temperate zone and of the tropical 

zone. See Pedalfer, 

PEDOLOGY. The science of the study of soils. 

pelagic. Belonging to the open sea, i.e, to that part of the O^an 
which is deeper than the Littoral and Bathyal ^ones. Tht Pelagtc 
Deposits, then, are the materials that cover the Deep-Sea Plains, and 
include the Oozes and Red Clay. 

PELAGIC DEPOSITS. Thc deposits which cover the bed of the Pelagtc 
zone of the ocean, formed largely of the remains of plants and 
animals ofmtcrascopic size which in life float in the surlace waters; 
they include, however, the products of volcanic eruptions. See ^ 
Oozes. There is, in fact, no sharp line of demarcation between 
pelagic deposits and Terrigenous deposits. 

PELE AN CLOUD. See 

PENEPLAIN. A region whicli is almost a plain. Its formation isotten 
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due to erosion by rivers and rain, which continues until almost all 
the elevated portions are worn down; the more resistant rocks 
fluently stand above the general level of the land, though in 
time they, too, will be brought down to that level. See Monndnock, 
When a peneplain is raised, it often becomes a PlaUau, which is 
then dissected by the rivers as they pass through a fresh cycle from 
youth to old age. 

PENINSULA. A stretch of land almost surrounded by water. 

penumbra. TTie partly shaded region, from which a small amount 
of light is received, surrounding the Umbra in an Eclipse. The term 
is also applied, for instance, to the similar region surrounding the 
umbra of a Sunspot. 

PERCHED BLOCK. An Erratic Block that has been left standing in an 
exposed and precarious fxjsition. 

percolation. The descent of water through tlie soil pores and 
rock crevices. It sometimes leads to Leaching. 

PERENNIAL IRRIGATION. See Irrigalion. 

perigee. The pwint in the orbit of the moon or of a planet, or in the 
apparent orbit of the sun, when it is nearest to the earth. 

PERIHELION. The position ofthe earth, or of another lieavcnJy body, 
in Its Orbit when it is at its nearest point to the sun. The earth 
reaches its perihelion during the northern winter, about 3rd 
January, when it is about 91 J million miles from the sun; although 
the earth is then nearest to the sun, the northern days arc short, and 
the sun’s rays fall very obliquely on the northern hemisphere, and 
the decreased insolation more than counterbalances the shorter 
distance. See Aphelion. 

PERIOD. A division in the geological scale of time, being part of an 
Era^ and being itself divided into Epochs. 

permafrost. Ground that is permanently frozen, occurring 
extensively in polar regions, sometimes, as in N. Siberia, to depths 
as great as 600 m. A shallow layer of soil may thaw during the 
summer, while the ground below remains frozen; the contraction 
and expansion caused by the seasonal thawing and freezing there 
seriously complicates the construction of roads, buildings, etc. 

permeable rocks. Rocks which, being porous, allow water, e.g, 
ram water, to soak into them; sandstone is an example. Some geo¬ 
graphers assume the term to be synonymous with Pervious Rocks. 

PERVIOUS ROCKS. Rocks which allow water, e.g, rain water, to pass 
through them freely, being either fxirous or fissured. As the water 
can only pass through the rocks gradually, an exceptionally heavy 
fall of rain will cause a surface Run-Off even from these rocks. Some 
geographers use the term Permeable Rocks. 
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petrology 

petrology. The study of the composition, structure, and history of 
the rocks forming the Lithosphere, or earth’s crust, and their mmeral 

structure; it is thus a branch of Geology. 

PHACOLITH or PHACOLiTE. A long lefis-shaped strip oi Igneous 
Rock, placed near the top of an Anticline or the bottom of a Syncline. 
It is’formed in a similar way to a Laccolith, by the intrusion of 
Magma from below without reaching the surface, but it is, of course, 
much shallower than a laccolith. See Saddle-Reef. 

PHASES OF THE MOON. ScC MoOTl, PhoSCS of. 

PHENOLOGY. The science which deals with the effects of seasonal 
changes upon animal and vegetable life. It thus includes such 
phenomena as the flowering or bursting into leaf of plants, seed¬ 
time and har\'est, etc., though observations are often limited to the 
dates at which these phenomena, and, for instance, the first and 
last appearance of birds and insects, occur. The relations between 
these dates and the latitude, longitude, and altitude of the various 

regions are also examined• 

PHOTO RELIEF. The proccss by which a relief model of an area is 
photographed for reproduction on a map, called a photo relief 
map; the method merely depicts the salient physical features ol 


the area. , , 

PHRYGANA. In Greece, the type of Scrub which consists of scattered 

thorn bushes, with such plants as lavender and cistus, inter- 
spcRcd with extensive patches of bare rock and soil. It corres¬ 
ponds to the Garigue of the western Mediterranean region. 
PHYSICAL geography. The branch of Geography which deals With 
the physical features of the earth, including land, water and au*. 
It may be regarded, in fact, as the study of man’s physical environ¬ 
ment, and therefore as complementary to human geography; it w 
sometimes considered to be synonymous with Physiography. Boom 
on physical geography almost invariably have sections on 
oceans {Oceanography), and climate {Climatology) and weather 
{Meteorology), as well as on land forms {GeomOTphQlQgy)\ they otten 
also include a treatment of natural vegetation and soils and some 

mathematical geography and zoogeography. 

PHYSIOGRAPHY. The Study of the physical features of the earth, 
their causes, and their relation to one another. It is sometimes hcl 
to be synonymous with the more modern term Geoniorphology, and 
sometimes, rather loosely, with Physical Geography. 
PHYTOGEOGRAPHY. The Study of the distribution of plants on the 
earth in relation to their geographical environment. 
pidgin ENGLISH. A comipt form of English used as a 

.,„nrnumcation between English-speaking traders and vanous 
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native races. It was oH^nally the language of business between 
Englishmen and Chinese, and the words are believed to be a 
Chinese corruption of ‘Business English’, But different forms of 
Pidgin English are current among millions of natives of Africa, 
south-east Asia, Australia, and the Pacific Islands; eacli form con¬ 
sists of a few hundred English words and a much smaller number 
of common native words. See Lingua Franca. 

PIEDMONT. Belonging to or related to the foot of a mountain or a 
range of mountains, e.g. Piedmont Glacier, 

PIEDMONT ALLUVIAL PLAIN. See Alluviol Fan. 

PIEDMONT GLACIER. An cxtensive sheet of ice covering low-lying 
ground at the foot of a mountain range, formed by the union of 
several Glaciers. Its width is usually greater than the combined 
width of the glaciers which form it, and the rate of movement is 
therefore slow; sometimes, in fact, movement practically ceases. 
One of the best-known examples of a piedmont glacier is the 
Malaspina glacier in Alaska, which is 60 to 70 miles long and 20 to 
25 miles wide. 

PIKE. Chiefly in the Lake District, England, the Peak of a mountain 
or hill. 

PILLOW LAVA. A Lava which solidified under water, either because 
It was ejected under water or because it flowed into the water before 
solidification, assuming shapes that resemble a heap of pillows. 

PILOT BALLOON. A small free rubber balloon, filled with hydrogen, 
which is used to obtain the direction and velocity of the upper 
winds. Usually the balloon is followed, after release, by means of a 
single Theodolite; as the balloon contains a known amount of hydro¬ 
gen, It has a known rate of ascent, and by determining its piosition 
at fixed intervals, normally every minute, its direction and speed - 
and therefore those of the wind — can be calculated. A pilot balloon 
may also be used for determining the height of the cloud base: the 
interv'al from its release to its disappearance in the cloud is found, 
and, assuming a known rate of ascent, the height can be calcu¬ 
lated. 

PIPE. In chalk country, a Sink Hole that has filled with gravel. These 
pipes may be seen in section in many chalk pits. 

PIRACY, RIVER. See River Capture. 

PITCH or PLUNGE. The angle that the axis of a. Fold makes with the 
horizontal. 

plain. An extensive area of level or gently undulating land, usually 
of low altitude. Plains may be formed in a variety of ways, and are 
often named accordingly: e.g. Alluvial Plain, Coastal Plain, Flood- 
Piain. On many of the plains of the temperate zone, the natural 
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vegetaiion is grass, and the plains have thus come to be known as 
Grasslands, and, according to their location, as Prairus, Pampas, and 

Steppes. 

PLANE OF THE ECLIPTIC. See Ec/t^/ic. 

PLANET. One of the roughly spherical bodies, of which there are 
several hundreds, which revolve round the sun in elliptical paths 
known as their orbits. There are nine major planets, including the 
earth, much larger than the rest, and many minor planets or 
Asteroids. Those major planets larger than the earth are Neptune, 
Uranus, Saturn and Jupiter, those smaller are Venus, Mars, 
Mercury and Pluto. Venus and Mercury are nearer the sun than 
is the earth, the rest are farther away; Pluto, discovered in 1930, 
is at the greatest distance from the sun. Unlike the sun and stars, 
and like the moon, the planets shine only by reflected sunlight. 

PLANE TABLE. A Simple suiA'cying instrument by means of which a 
map of a small area may be drawn ; it consists of a drawing board 
standing horizontally on a tripod and carrying an Alidade and a 
compa.ss. A line representing magnetic north and south is drawn 
on the paper which covers the plane table, the directions of the 
various physical features are found by sighting, and distances arc 

obtained from a measured base-line. 

PLANETARY WINDS, The general distribution of winds throughout 
the lower atmosphere, which - determined by differences in Insola- 
tion - would be set up similarly in any rotating planet possessing an 
atmosphere. It con-sists ol the following: the calms and very light 
winds of the eqtiatorial low-pressure belt - the Doldrums’, the Trade 
ll 'inds, blowing from the sub-tropical belts of high pressure towards 
the equator, from the NE. in the northern hemisphere and from 
the SE. in (he southern hemisphere; the Westerlies, on the poleward 
side of the Trade Winds, being mainly S\V. in the northern heiw- 
sphere and NW. in the southern hemisphere; and the outblowing 
polar winds, from the NE. in the northern hemisphere and the SE. 
in the southern hemisphere. The whole system of planetary winds 
and pressure belts moves north and south with the equatorial belt 
with which it is primarily associated. (Sec Fig. p. 169,) 

PI.ANETESiMAL HYPOTHESIS. The hypotlicsis which proposes that 
the planets of the solar system were formed by the coalescence o 
large numbei-s of minute planets, or planetesimals, owing to colli¬ 
sion and gravitational attraction. The idea derives from the fact 
that there are several spiral nebulae now existing in the univcRi^ 
each one having a central nucleus about which opposite curved 
arms revolve; in the arms are dense spots, smaller than the nucleus, 
about which tlie planetesimals revolve. Thus the earth was pro- 
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duccd from one nucleus, the moon from another. The result of 
pressure, as more and more material accumulated, was to heat the 
interiors of the planets, and this heat is now being lost again. 

PLANETOID. See AsUroid. 

PLANIMETER. An instrument for meiisuring irregular plane areas on 
charts and maps. The tracing point of the instrument is placed at a 
certain point on the perimeter of the area to be measured, and is 
then moved round the perimeter till the point is again reached. An 
index on the instrument gives the area which corresponds to the 
distance described by the tracing point. Some instruments have a 
variable tracer-arm, which permits direct measurement in any unit. 

PLANKTON, The minute, floating organisms of plant and animal 
origin, usually invisible to the naked eye, which inhabit the waters 
of oceans and seas, and form the food of many fishes and other 
creatures. The principal fishing-grounds of the world are thus 
found on the continental slielvcs, where plankton abound. Animal 
and vegetable plankton also form the food of the whale. See 
Benthos, Nekton, 

p LA.NT ATio.N. An estate, usually in a tropical or sub-tropical region, 
which is devoted to the large-scale production of one or more Cask 
Crops, e.g. coffee, sugar-cane. In the past the owners of plantations 
often employed slave labour. 

PLATEAU. An extemive, level or mainly level area of elevated land. 
Sometimes the plateau is traversed by rivers and inountain ranges, 
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as in the case of the Meseta of Spain; it may be exceptionally high, 
as in the case of the Tibetan plateau. If formed of horizontal strata, 
when young it will be intersected by deep Canj>ons; later, the valley 
Hoors widen, and it is broken up into Mesas; later still, most oft c 
surface becomes a plain, dotted with ButUs. It is usually called a 
Tableland when it is bordered by steep, cliff-hke faces or Scarps. 
Plateaux may be classified as intermontane, piedmont, or conu- 
nental plateaux (or tablelands). The inUrmonUine plateaux are those 
which have been formed in association with mountains, and arc 
partly or completely enclosed by them; the highest and some of the 
most extensive plateaux, e.g. the Tibetan plateau, are of this kind. 
The pUdmotU plateaux iic between the mountains and the plains or 
the ocean, e.g. the plateau of Patagonia. The continental plateaux or 
tablelands rise abruptly from the lowlands or the sea, 
plateau or tableland of South Africa. Many of the plateaux of the 
world have an arid climate. See also Dissected Plateau, 

PLATE TECTONICS. See Confinenta/ 

PLAYA (Spanish). A tract of land, such as an Alkali Flat, which is 
temporarily filled with water and becomes a shallow muddy lake 
after exceptionally heavy rainfall, or the flooding of a river, but 
dries up again in hot weather. The Great Basin of the western 
United States, in Nevada and Utah, has many playas. 

PLUCKING. The action of a Glacier when it freezes on to a rock on its 
valley floor and pulls away a part of the rock as it moves down the 

valley* 

PLUG. See Volcanic Meek or Pl^g^ 

PLUM RAINS or BAI-U. The early summer rainfall of Japan, caused 
by depressions of continental origin passing eastwards over central 
China and across the Yellow Sea. During this period the rain falls 
very frequently, the sky is overcast, and the atmosphere is ex¬ 
tremely humid; Uie large cloud amounts have the effect of 
checking the summer rise of temperature. The name is derived 
from the fact that the rains come at the time ol ripening of the 
plums. I'his is the period when the rice plants are being trans¬ 
planted, and the ‘ plum rains’ arc therefore extremely important to 

the rice crop. . 

PLUTONIC or ABYSSAL ROCKS. Tlic /guzouj which have solidi¬ 

fied deep down in the earth, where the cooling has been slow an 
the various mineraU have had time to crystallize; tliese rocks are 
thus aKva>'s completely crystalline and coarse-grained. Granite 

provides a good example. 

PLUVIAL. Relating to, due to, or accompanied by rain. 
PLUVIOMETRIC CO EFRiGiEN T, The mean amount of rainfall at a 
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place for a given period, expressed as a percentage of the ‘normal’, 
the ‘normal* being the amount that would be precipitated il the 
rainfall were evenly distributed ihrougliout the year. 

PODZOL or PODSOL. A type of soil which is characteristic of regions 
having a sub-polar climate, and one which therefore develops 
mainly under a natural vegetation oiConi/erousForests. It develops, 
in fact, where the precipitation is only moderate but evaporation is 
limited. The upper layers are leached of iron compounds and lime, 
which may form a Hardpan in the B horizon; the soil thus has a 
characteristic greyish-white colour near the surface, and is brown 
below. On the whole, the podzols make poor agricultural soils, 
but they can be improved by the addition of lime and fertilizers. 
Huge areas of the coniferous forest regions of northern Canada and 
the northern U.S.S.R. are covered w'itli podzols. 

POINT, (i) A cape. 

(2) One of the thirty-two directions or dividing lines of the com¬ 
pass. 

POLAR GLACIER. One of the two categories into which some 
glaciologists classify Glaciers according to the temperature of the 
ice: the type in which tlie temperature of the ice is always below 
o C., so that no melting lakes place at the surface, such as occur 
in Antarctica and much of Greenland. See Temperate Glader. 

POLAR WINDS. The extremely cold winds which blow from the area 
of high pressure around tlie poles towards the temperate regions. In 
the northern hemisphere they blow in general from tlie north-east, 
in the southern hemisphere from the south-east. 

POLDER. In the Netherlands, an area of land which has been 
reclaimed from the sea or from a lake. The land is surrounded by 
dykes to protect it against encroachment, and is then drained by 
pumping the water into canals which run along embankments and 
serve also as means of communication. The polders are usually 
very fertile, and form valuable agricultural land or pasture land 
for cattle. 

POLES. The two pioints at the northern and southern extremities of 
the earth, known as the North Pole and the South Pole, which form 
the ends of the eartli’s AxiSy and thus remain stationary while every 
other point on the earth’s surface is rotating about tlie :ucls. The 
term is also used of the North and South Magnetic Poles (see 
Afagnetisnty Terrestrial), 

POLE STAR. The star which is seen in the zenitli at the North Pole, 
and therefore may l>e used to find true north from any point on the 
earth’s surface where it may be seen, i.e. in the northern hemi- 
phcrc. At any place, tlic height of tlie Pole Star above the horizon is 
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equal to the latitude; at the equator, the Pole Star has no altitude, 
and is just visible on the horizon. To find the latitude of a place in 
the northern hemisphere, then, the height of the Pole Star above 
the northern point of the horizon may be observed. To find the 
Pole Star, an imaginary line may be drawn through the two stars 
known as the * pointers’ in the constellation called the Plough, and 
then produced to about five times its length; this line will very 
nearly pass through the Pole Star. In the southern hemisphere, 
although the stars there visible may be used to find directions, 
there is no single star immediately above the South Pole. See 

Southern Cross. 

POLJE. A dosed hollow in a Karst Region, similar to but larger than a 
Doiina, being flat-bottomed and several miles in length. After 
heavy rain it may temporarily become a lake. It usually has a 
covering of soil, making cultivation possible (see Terra Rosso). It 
may be due to erosion, having been formed primarily by solution 
of limestone, or it may be of tectonic origin, having been initiated 
by earth movements; the former kind is sometime known as a 

Blind ValUy^ 

POLSTER- See ^Glatier Motise\ 

poLYCONic PROJECTION- A modified Conicul Ptojtciion.^ in which 
the distances between the meridians along every parallel of latitude 
are made equal to those distances on the globe. The name is 
derived from the fact tl»at each parallel is thus constructed as ii it 
were the chosen standard parallel for a simple conical projection. 
The central meridian is divided truly, each parallel is divided 
truly, and the meridians are formed by drawing curves through the 
corresponding points on successive parallels. This type of projection 
is far from equal-area or orthomorphic, and so is unsuitable for 
maps covering a large area. 

PONENTE. A westerly wind which blows in the Mediterranean area. 

PONOR. In a Karst Region, an open vertical shaft enlarged by solution 
of the limestone, leading downwards from a Sink Hole. 

POROROCA. The tidal wave or Bore ot the Amazon River. 

PORT. A town passessing a Harbour, at which ships call to load and 
unload goods. One of the simplest ty'pes is the fishing port, while 
those which are used by the largest ocean-going vessels arc often 
known as seaports. A river port is often situated at the highest point 
on the river which can be reached by vessels large enough to be 
used for trade. See Outport, Treaty Port, Entrepot, Airport. 

poT-noLL, A liole worn in the solid rock, olten at the foot of a 
waterfall, by the revolutions of stones and gravel; the latter have 
been kept in motion by tlic eddies of the swiftly-flowing stream. The 
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term is sometimes applied to the t^'pe of Sink Holt or Swallow-HoU 
commoriiy found in limestone districts, and also popularly to the 
caves which are explored by ‘ p>ot-holers\ 

PRAIRIES.* The gently undulating, almost flat, generally treeless, 
grassy plains — the mid-Iatitudc Grasslands — of North America, 
covering the southern regions of Alberta, Saskatchewan, and Mani¬ 
toba in Canada and the central United States from the foothills of 
tlie Rocky Mountains about as far east as the longitude of Lake 
Michigan. The light summer rains, with local droughts and high 
summer temperatures, permit a rich growth of natural grasses, but 
not, in general, trees; these conditions are also suited to the growth 
of cereals, and the prairies liave become one of the most important 
areas of wheat production in the world. The prairies are sometimes 
divided into long grass prairies (E) and short grass prairies (\V). They 
form the North American counterpart of the Pampas of South 
America, the Steppes of Eurasia, and the Veld of South Africa. 
PRE-CAMBRIAN. The entire time on the geological scale preceding 
the Cambrian Period of the Palaeozoic Era^ and thus ending about 
600 million years ago. The Pre-Cambrian rocks arc now exposed 
over about one-fifth of the earth’s land surface, but our knowledge 
of the life of the Pre-Cambrian world is still very slight. The rocks 
are of great economic importance, for they contain the world’s 
richest gold mines, including those of the Transvaal. 

PRECESSION OF THE EQUI.NOXES. I he gradual change in the 
Equinoxes owing to the fact that the direction ol the earth’s Axis in 
space is very slowly changing: a slight ‘wobble’ causes the North 
Pole of the Celestial Sphere to describe a circle once in about 25,800 
years. 

precipitation. In meteorology, the deposits of water, in either 
liquid or solid form, which reach the earth from the aiinosphcre. It 
tliercfore includes not only rain, but also sleet, snow, and hail, 
which fall from the clouds, and dew and hoar frost. The total depth 
of liquid deposited ~ the solid forms being melted - is measured at 
meteorological and climatological stations by means ol a Rain 
Gauge, and expressed in millimetres or inches. Rainfall is often used 
synonymously w'ith precipitation to denote the total amount of 
water in all forms which is deposited on a given area. 

PRESSURE, ATMOSPHERIC. See Atmospheric Pressure. 
pressure gradient. The rate at which the atmospheric pressure 
changes horizontally in a certain direction on tfie eartfj’s surface, 
as indicated by the position of the Isobars on a Weather Chart; when 
the i-sobars are close together, a rapid change of pressure from point 
to point at right-angles to tlie isobars is shown, and the gradient is 
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slocp, while when they are far apart the gradient is slight, ^e 
isobars thus bear a relation to the pressure gradient similar to that 

of tlie Contours on a map to the height gradient. 
pRESStJRE TENDENCY. 1 hc cliangc in atmosphcHC pressure which 
lias taken plate at a given spot during a certain period, usua y 
three hours, preceding a meteorological observation. A num^r ot 
pressure tendencies from various points in an area is valuable in 
showing the regions where the pressure is in process of rising or 

falling. See IsaUobar, 

prevailing WIND. Tlie wind, indicated by direction, at a certain 
place or in a certain area which has a considerably higher Ire- 

quency tlian any other. c ‘ 

PROFILE. RIVER, rhc longifuditial proJiU or long-profile of a river is a 

section showing its slope from source to mouth; initially it is 
irregular with rapids and waterfalls in the upper reaches, but later 
it is much smoother. The section then takes the form oi a curve, 
much flattened towards the mouth, with the concavity upwards. 
(Sec Thalweg.) A river is constantly engaged in the processes of 
Degradation and Aggradation, and if these two processes arc balanced 
the river is said to be graded or to have achieved its profile oj equi- 
lihrium, a condition which in practice is seldom if ever attainc'd. 
PROFILE, SOIL, A section through the soil showing the ditiercnt 
liorizons, or layers, usually designated by the letters, A, B, and O, 


A 

Horizon 


D 

Horizon 



A typical Soil Profile, 
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which extend downwards from the surface to the parent material. 
(See Fig. p. 174.) 

PROMONTORY. A headland; a cliff or crag projecting into the sea. 

PROTECTORATE. A term whicli is used very loosely to denote the 
relations between tw'o states, one ol which exercises some form of 
control over the other. It varies between suzerainty and a mere 
agreement on the part of the superior state to protect tlie safety of 
the inferior state, but a common feature of all protectorates is the 
prohibition of foreign relation.s for the latter, except those per¬ 
mitted by the former. The term is also applied to tlxe protected 
state itself. 

PSYCH ROM ETER. An instrument designed to measure the Humidity 
ol the atmosphere; a HygTonuUr. One lorin, Assmann’s Psychro- 
meter, is very similar to the ordinary hygrometer, consisting of wet 
and dry bulb thermometers, past which a current of air is drawn by 
means of a small fan operated by clockwork; the temperatures 
registered by both thermometers arc thus given under the same 
conditions, and the results are more reliable tiian vvith the ordinary 
hygrometer. 

PTEROPOD OOZE. A calcarcous Ooze wliich consists chiefly of the 
shells of the floating molluscs known as pteropods, and covers 
relatively limited areas of the ocean bed. It occurs mainly on the 
ridges and plateaux which rise from the Deep-Sea Plain. Below 
about 1,500 fathoms, the shells ol tlic pteropods dissolve in the sea¬ 
water, and the ooze is thus limited to depths of about 500 to i ,500 
fathoms. At these depths it occurs off certain sub-tropical and 
tropical islands, mainly in the Atlantic Ocean, e.g. round the 
Azores, to the west of the Canary Islands, etc. 

PUDDiNGSTONE. See Conglomerate, 

PUMICE. A type of volcanic rock which was made extremely light and 
p>orous owing to the sudden release of steam and gases as it was 
solidifying, the material swelling up into a froth. Pumice will float 
on water, and it occurs in all the deposits which lie on tlie bed of 
the deepest parts of the oceans, especially in lied Clay. 

PUNA. The higher and bleaker parts of the plateaux of the .■\ndes, 
lying between about 10,000 and 13,000 ft above sea level. Here the 
climatic conditions ol the 'nerra btia are exaggerated, and tcinpcra- 
tures tend to extremes. Even in summer the nights are bitterly 
cold; in winter the wind is so cold that it sears the skin, penetrates 
almost any t>pc of clothing, and causes a number of diseases, 
especially of the lungs, being known in parts of Bolivia as the 
‘Harvest of Death’. Although the sunshine may be intensely bright 
and hot, in the shade the air is frigid, and is avoided by the 


inhabitants. Heavy shawls and ponchos, or cloaks, are worn to 
protect the body, and woollen masks to protect the face. Except 
for the three months when rain occurs, the lakes and rivers mam y 
consist of shallow Salt Pans and dry watercourses. Only the hardiest 
ol crops, such as barley and potatoes, can be grown, and wool- 
bearing animals such as the llama and the alpaca are raised on t e 
coarse grass. The Puna lirava of Bolivia, extending from about 
13,000 ft to tlie snowline, is an even bleaker and more inhospitable 

region, ..^,* 

pu RCA. The cold, north-easterly wind of Siberia, often beanngsnow, 

especially so-called in the Tundra-, it is the same wind as the Bmaru 
puszTAS. The flat, almost treeless grasslands or of the Hun¬ 
garian Plains. L- L • 

PUY (French), A term used in Auvergne, France, for a hill which is 

the cone of an extinct volcano, with or without associated lava; 
tliere are many examples in that region, of which the largest is the 
Puy de Dome (i ,460 m.), formed when a great blob ol viscous lava 
was ejected on to the earth’s surface (it has no crater). Puys also 
occur in other parts of the world. They may occur as isolated hUls 

or in groups, . 

PYGMIES. People of exceptionally small stature, in general those 

whose average height is below five feet. Some of the best-known 

examples are certain tribes of the Equatorial Forests of Central Africa 

who live within a few degrees of the equator, and are kncn\m as 

Ntgi illos; they have an average height of about 4 ft 6 in., and have 

a dark yellowish skin. The Asiatic pygmies, inhabiting parts ol 

Malaya, Sumatra, the Philippines, New Guinea, and other regions 

of south-east .‘Vsia, are known as Negritos. 

PYRAMIDAL PEAK. See //orn. n • f 

PYRIIELIOMETER. An instrument for measuring the Radiation trom 

the sun. . , 

PYROCLASTS or PYROCLASTIC ROCKS. Fragmental rock materials 

produced in volcanic eruptions and usually classified according to 

size, e.g. Vokank Bombs, Lapilli, Volcanic Ash. 


Q. 


QANAT. See Ganat. 

QUADRANT. Au instrument in the shape of a graduated quarter- 
circle, Ibrmcrly used in astronomy and navigation, particularly lor 
mciisuring angles and altitudes. 
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QUADRATURE. The position of a heavenly body when, as viewed 
from the earth, it makes a right-angle with the direction of the 
sun; the term is usually applied to the ntoon, and thus coincides 
with first quarter and last quarter. See Moon, Phases of. 

QUADROON. The offspring of a Alulatto and a white, thus having 
one-quarter Negro blood. 

QUAGMIRE. An area of soft, wet ground, which shakes or yields 
underfoot; a Aiarshi a Quaking Bog, 

QUAKING BOG. SeC Bog. 

QUARTZ. One of the commonest minerals, being present in many 
rocks and soils in a wide variety of forms, and often filling veins, 
joints, and cavities; it often contains admixtures of other minerals, 
including Ores. It consists of silica, a compound of silicon and 
oxygen. It forms the major profxjrtion of most sands. In the pure 
stale quartz is glassy in appearance, but it also occurs in trans¬ 
lucent and coloured forms; it is so hard that it will scratch glass. 

quartzite. An e.xlreme]y hard, resistant rock consisting mainly of 
Quartz (usually go per cent or more) and formed from a Sandstouei 
unlike the latter, it is non-porous. 

quaternary. The term applied by some geologist.s to the later of 
tlie two sub-divisions or Periods of the Cainozoic Era in the geological 
scale of time, following the 'Fertiary and extending Iroin about 
1 million years ago to the present time. Other geologises, however, 
regard it as the modern Era., the last of the four major divisions in 
die geological scale of time following the Pre-Cambrion — Palaeozoic 
(Primary), Mesozoic (Secondary), and Cainozoic (Tertiary). 

quicksand, a mass of loose or unstable sand saturated with water, 
at the mouth of a river, on the sea coast, etc.; it has the nature of a 
liquid, and quickly engulfs a heavy object placed on its surface. 


R 

Race. A rapid Fidal Current, usually through a narrow channel, often 
caused by the Fidal Range at one end of the cliannei being greater 
dian that at the other. A race may also occur near a licadland 
separating two bays. 

radial drainage. The type of drainage produced when streams 
flow outwards from a central dorae-shapied upland. (Sec Fig. p. 1 78.) 

radiation. Tlie process by which a body emits radiant energy, e.g. 
in the form of beat; it causes a loss of heat, and therefore cooling. 
Radiant energy is constantly emitted in all directions by the sun, 


IRISH SEA 



Sketch-map of the Lake District, England, illtistrating Radial Drainage, 


some or this reaching the earth and being converted into heat; the 
earth is constantly lositig heat into space by radiation. During the 
day, the licat received front the sun by Insolation exceeds the 
amount lost by radiation, and the temperature rise's till a maximum 
Is reached. At night the reverse is the case, and the temperature 
falls till a minimum is reached. In surmner, when the days are long 
and the sun is high, the ground grows gradually warmer, but m 
winter, when the days arc short and the sun is low, radiation so far 
exceeds insolation that the ground becomes cold. The land loses 
heat by radiation more rapidly than water, and high ground more 

rapidly than low ground. 

radiation fog. a type of Fog chiefly experienced m low-lying 
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areas when Radiation at night causes considerable cooling, so that 
the air temperature falls below tlie Deiv Point and leads to con¬ 
densation. It is most likely to occur, then, when the air Is moist, the 
sky clear, and the wind very light. 

RADIOCARBON DATING. A method of dating objects up to about 
70,000 years in age, developed in 1949 at the University of Chicago, 
of great value in Geopfiysics, archaeology, etc. The technique is 
based on the absorption by living matter ot the radioactive isotype 
of carbon known as C*”* from the atmosphere, and the cessation ot 
this absorption at death; thereafter the content of diminishes 
at a known rate, being reduced by one-halt during a period ot 
about 5,600 years. 

RADIOLARIAN OOZE. A type of Ooze, which is found on the ocean 
bed only in deep, tropical seas. It is a variety ot Red Clay, Iroin 
which it is distinguished by the presence of many siliceous organic 
remains, especially the shells of the small simple animals known as 
radiolaria; it is therefore named alter these. It covers considerable 
areas of the Pacific Ocean, particularly betw'een 5*^ and 15“ N,, 
and a limited area in the Indian Ocean. 

RADIOSONDE. A self-rccording instrument used in meteorology, 
usually for measuring atmospheric pressure, temperature and 
humidity in the upper atmosphere, togetJier with a radio trans¬ 
mitter, being attached to a hydrogen-filled balloon. File apparatus 
is released, and the readings ofpressure, temperature and humidity 
at heights up to 18,000 m, (60,000 ft) or more are sent to the 
ground station by the radio transmitter. It can be used in ail 
weather conditions, and additionally enables wind speeds at 
various heights to be calculated. 

railway gauge. See Gauge, Railway. 

Rain. Separate water drops which fall to the earth from the clouds, 
having been formed by the CondeTtsation of water vapour in the at¬ 
mosphere. Condensation of this water vapour is brought about by 
tlie rise of air to considerable heights above the cariii’s surface, 
where Clouds are formed; the small water droplets grow in size, 
and finally fall to tlie ground. Rain is distinguished from Drizzle 
by the fact that its drops have a diameter exceeding 0,5 mm. See 
Rainfall. 

rainbow. The coloured bow consisting of the colours of the spec¬ 
trum, seen when sunlight falls on rain, being caused by the reflec¬ 
tion and refraction of the light in the water drops. The red is on the 
outside edge of the bow, the violet on the inside, in tiie primary bow. 
Some of the light tailing on to the water drops, however, is twice 
reflected, and a secondary or outer bow is formed w^tli the colours in 
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the reverse order to those of the primary bow, and much \css dis¬ 
tinct. The primary bow has an angular radius of about 42 , the 
secondary bow one of about 54 * 

RAINFALL. The total amount of rain deposited on a given area 
during a given time, as measured by a Rain Gau^e. Melted snow and 
hail are included with Uie rain, and this Precipitation from the 
clouds constitutes most of the rainiatl; very small additions are 
made for dew, hoar frost, and rime. Three different t>pcs of rainfall 
arc generally recognized, depending on the process by which the 
clouds were formed: Orographic, Cyclonic, and Convectwnal. The 
comparatively hea\-y rainfall received on the mountains of western 
Scotland is largely orographic; cyclonic rainfall, due to depressions, 
provides much of the rain of the eastern half of the Ilrltish Isles and 
continental Europe; convectional rain is t>pical of the equatorial 
regions. The rainfall of a place is very largely dependent upon tlie 
prevailing winds; it varies seasonally in many regions according to 
the movement of the sun and the accompanying movement of the 
rain belts. For climatological purposes, the most valuable rainfall 
data are the mean deposits for diflerent areas lor the different 
montlis or seasons, or lor the whole year, 

RAIN FOREST. Scc Equatorial Forest. 

RAIN GAUGE. An instrument which is used for measuring Rainfall. It 
consists of a funnel, tisuaily of diameter 5 in. or 8 in. at the mouth, 
fitted into a glass vessel, which holds the rain that has fallen on to 
the funnel. The water cannot evaporate from this vessel, and when 
it has been collected for a certain period, it is measured in another 
vessel graduated according to the area of tlie mouth of the funnel. 
The rainfall is thus expressed as a depth, usually in millimetres or 
im-hes, and re[)re.scnts the depth to which the ground would have 
been covered with rain, assuming that none could escape, since the 
rain gauge was last read. The rain gauge is normally read twice a 
day. See liyetograph. 

RAIN SHADOW. An area which has a relatively light average rainfall 
because it is sheltered from the prevailing rain-bearing winds by a 
range of mountains or hills; it is therefore situated on the lee side of 
the range. On the windward slopes, by contrast, the rainfall is 
extremely heavy, o\ving to the forced ascent of the moisture-laden 
air. riiis air is wanned and dried by descent on the lec side, so that 
little rain is deposited there. One of the best-known examples is 
provided by the Western Ghats in India: the western slopes, ex- 
pased for alxait five months to the SW. monsoon, have a very 
heavy rainfall, in places exceeding 200 in., but on the eastern 
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slopes — in the rain shadow — die rainrali at many places is 25 in. or 
less. 

RAIN SPELL. In the British Isles, a period of at least fifteen conse¬ 
cutive days, each of which has had at least 0.2 mm. of rain. Sec also 
Absolute Drought. 

RAISED BEACH. A bcach which has been raised by earth mov^ement 
to form a narrow Coastal Plain', it is often bounded by inland cliffs. 
If more than one rise has taken place, there may be raised beaches 
at different levels. 

RANO (Afrikaans). In South Africa, a low ridge of hills, often 
covered with scrub. The term 'The Rand’ is often used specifically 
for the Witwatersrand, in the southern Transvaal, famous for its 
rich gold-bearing Reefs. 

RANGE. A line of mountain ridges, with or without peaks, in which 
the crests are relatively narrow; if tlie altitude is comparatively 
low, the ridges may constitute a range of hills rather than of 
mountains. 

Range op temperature. Tlie difference between the highest and 
lowest temperatures of a place during a certain period. For clima¬ 
tological comparisons, the value most ofleii used is the tnean annual 
range of temperature, the difference between the mean tempera¬ 
tures of the wannest and coldest months. Mean annual ranges arc 
very high in the midst of tfie great land masses, e.g. in Siberia, but 
relatively low in the soutliern hemisphere, owing to tlie moderating 
influence of the oceans. At Verkiioyansk, Siberia, for instance, the 
mean annual range is 66“ C.; at Q,uiio, Ecuador, practically on 
the equator, the mean annual range is 0.4° C., though the diurnal 
range is about 20“ G. The annual extreme range is the difference 
between the mean extremes of the warmest and coldest months. 
The absolute range of temperature is the difference between the 
highest and lowest temperatures ever experienced at a place. 

Tfie mean diurnal range for any period is the mean difference between 
the highest and lowest temperatures for each day of that period, a 
month being usually chosen, over a number of years. Its variation 
in the different regions is less than that of the mean annual range; 
both ranges, tiowevcr, depend very largely on tlie geographical 
position of the place. In many regions, especially near the equator, 
the mean diurnal range is much greater than the mean annual 
range: for, to obtain the latter, the mean monthly temperatures 
are first calculated, and this causes the daily maximum and daily 
minimum temperatures partially to neutralize each other. 

Rapids. Part of a river where the current is flowing witfi more than 
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normal swiftness. They may be caused by a sudden steepening of 
tlic slope, or by unequal resistance in the successive rocks traversed 
by the river. They arc often due to Outcrops of an unusually hard 
rock. At the outcrops, erosion is less than on the softer rock, and the 
slope of the river above each outcrop thus decreases, while below it 
the slope increases; over the hard rocks, then, rapids or Waterfalls 
are formed. If the layer of hard rock dips gently downstream, 
rapids rather than waterfalls are generally produced. 
RASPUTITSA. In Siberia, the period of several weeks beUveen the 
winter, when the ground is snow-covered, lakes and rivers arc 
lro7.cn, and transport is largely by sledge, and summer, when t le 
ground is again dry, and transport is by wheeled vehicles over the 
now usable roads. It is a period of extensive floods and mud, owing 
to the melting of snow and ice, and transport of any kind is 

extremely difhcult. 

RATIONAL HORIZON. See Horizoti, Rational, True or Astronomical, 
RAVINE. A long narrow depression in the earth’s surface, rather 
smaller than a Valley but larger than a Gully. Several gullies often 

lead to a ravine, and several ravines to a valley. 

RAW MATERIALS. Goods vvhich are utilized by certain industries for 
manufacture into consumable commodities; they include partially 
manufactured goods, such as wood pulp and wheaten flour, which 
arc afterwards subjected to further manufacturing processes. Some 
raw materials may become finished products, or vi<x versa: e.g. 
coal tar, formerly the finished product of the distillation process, u 
now the raw material of a host of chemical products. 
r^:aumUR SCALE. The temperature scale, devised by Ren6 dc 
Reaumur (16B7-1757) and now little used, in which the Freezing 

Toint of water is o" and the Boiling Point is 80°, 
recumbent FOLD. /Vn Overfold in which the axial plane is virtuaUy 

horizontal. 



Arrangement of strata in a Recumbent Fold. 
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RED CLAY. A type of def>osit which covers most of the deeper parts, 
the Abyssal region, of the ocean bed, at depths greater than about 
2,000 fathoms, and differs from the Oozes in tliat it consists mainly 
of inorganic material. It is composed very largely of minute 
particles of aluminium silicate, and is thus a true Clay, it contains 
volcanic material, especially Purnue, meteoric dust, and occasionally 
the teeth of sharks, etc., which resist decay and solution; its 
uniformly red colour is due to the presence of iron oxide. Red clay 
covers a very extensive area in the Pacific Ocean, a more restricted 
area in the Indian Ocean, and several parts of the Atlantic Ocean. 

RED MUD, A marine deposit very similar to Blue Mud, and deriving 
its reddish colour from the presence of iron oxide. It consUu of 
wind-borne Terrigenous dust; it occurs off the tropical Atlantic 
coast of South America, and in tlie China Sea, where it is due to 
Loess. 

REEF, (i) A ridge of rocks, lying near the surface of the sea, which 
may be visible at low tide, but is usually covered by tlie water. The 
most common type is the Coral ReeJ. 

(2) A mineral vein, especially o) gold-bearing quartz. 

REFORESTATION. The planting of trees on land where a forest has 
^ previously stood, but has been destroyed, e.g. by a forest fire. See 
AJjorestation, 

REG (Arabic). In the Sahara, the extensive areas of fiat, desert plain 
from which the fine sand has been blown away, leaving the surface 
covered with small stones and gravel. See Harntnada. 

REGELATION. The proccss by which ice is frozen again, after it has 
been melted under pressure, or by which pieces of ice are joined 
together under pressure. The melting is due to the fact that the 
melting point of ice is lowered by pressure, so that on the release of 
that pressure the melting point rises, and the water freezes again. 
Regelation is believed to explain the movement of a Glarier. 

RE GO LIT H. See Mantle Rock. 

recur or BLACK COTT o N-EARTH. The dark-coloured volcanic 
soil of the NW. Dcccan, in India, where cotton is largely cultivated. 
It is very retentive of moisture, which it holds long alter the rains 
have ceased, but later in the dry season it has a tendency to crack 
badly. 

REJUVENATION. The proccss by which erosive activity is renewed, 
^ applied especially to rivers, whicti are said to be rejuvenated. The 
rejuvenation of a river may lie brought about by the uplift of the 
land over which it flows, or by a fall in sea-level, so that it begins 
to cut into its bed once more, and a new Cycle of Erosion is begun. 

RELATIVE HUMIDITY. Thc ratio betwccn tiic actual amount of 
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%vatcr vapour in a given volume of the air and the amount which 
would be present if the air were saturated at the same temperature, 
usually expressed as a percentage. It thus affords a measure of the 
relative dampness of the atmosphere, and is deternuned by means 

of a Hy^rosneter. • i • u 

relict mountains, a term, now little used, for mountains which 

owe their present form to denudation, having been worn down, for 

instance, from a PiaUau or a Horst, or irom a oi Folded 

Mountains, or simply from inclined strata. See Circumd^dation, 

Momtains of; Monadnock; Jnselberg. 

RELIEF. The differences in elevation of any part of the earth s sur- 

I 

RELIEF MAP. A map which sccks to depict the surface relief of an 
area A Contour map and a Photo Relief rtiAp both achieve this object. 

A relief model shows surface relief in three dimensions, though not 
ncccs.sarily to scale. The vertical scale usually has to be much 
exaggerated' an inch on the vertical scale, for instance, may 
represent only one-tenth or even one-twciuicth of the distance diat 

it represents on the horizontal scale. ^ ^ 

rendzina (Polish). A dark-coloured Intrazonal Soil which has 
developed under grass on limestone or chalk. See also Terra 

Rossa. 

representative fraction. See Map Scale. 

reversed fault. See Thrust Fault, , • u 

RHUMB-I INE or LOXODROME. A line on the earth’s surface which 
cuts all meridians at the same angle. A vessel which sails along such 
a line is said to take a rhumb-Une course; if proceeding from one 
point to another directly to the NE., for example, it will mamtam a 
north-easterly direction throughout the voyage. If the two poinU 
arc near the equator, or almost on the same meridian, the ditlerence 
betw een the rhumb-line route and the Great Circle Route is compara¬ 
tively small, but in high latitudes, when one point lies on a 
meridian far distant from that of the other, the rhumb-hne route 
U considerably longer than the great circle route. On the map 
according to Mercator's Projection, the rhumb-hne is depicted as a 

straight line. . 

RDN A long narrow bay or inlet into the sea coast, caused by sub- 

mergence in a region of ridges and furro^vs where 

parallel to the coast (see Discordant Coast), the valleys being 

drowned. It often branches at the end, and, unlike the wr , 

gradually deepens towards the sea; rivers which were tribu- 

tarv to the main river valley often How separately into tbe na, 

tlie latter is enclosed by the walls of the loriner valley. The mos 
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Rios along liie coast oj 511 ^. Ireland. 


resistant rocks of tlic valley form islets in tJie ria. Some of the best- 
known rias are those of the coasts ofSW. Ireland and N\V. Spain. 

ridge oe high pressure. An elongated area of high atmospl)eric 
pressure, forming an externsion to an Anticyclone or high-pressure 
area, in the same way as a ridge projecting from a mountain. It is 
the opposite of a 'Trough of Pressure. 

Rift vale ey. A valley which has been formed by the sinking of land 
between two roughly parallel Faults‘y sucli a valley is long in pro¬ 
portion to its width. The best-known example is the rift valley 
which extends through Syria, Israel and Jordan, and East Africa, 
over 3,000 miles in length; it includes the Sea of Galilee, the valley 
of the River Jordan, and the Dead Sea, the Gulf of Akaba, and the 
Red Sea, and runs through Lake Rudolf and several smaller lakes 
to Lake Malawi, with a branch through Lakes 'I'anganyika, 
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^ rimaye 

Lvvard, and Albert. Example of smaller f 
valley between the Vosges Mountains and the Black b^or^ 

l,.e Central Lowlands of Scotland. The ^ 

sometimes regarded as synonymous with rilt valley. 



KlurA de^ost ofknf^tals formed when supercooled water dr^ 
come into eonlact with exposed objects 

that is formed In this way from the water drops in log is usual^ 
known as so/l ri-aC when it is formed by the freezing ol water drops 

in Drizzle, it is usuz'illy known as hard rime. 

ni vr a A stream of fresh water which for a. least part ol they«ru 
lai'ger than a brook or creek, and flows by a natural channel, being 
confined wilhin banks, into the sea, or into a lake, or into “"O 
river. In a seiiii-arid region, however, a river may 
,h in a series of pools during the dry season; in an and region it may 
dimppear in a desert. A river may originate, at the “ 

its raiirre, in a number ol rivulets, a spring, a lake, e .P , , 

lollows is known as its course-, it gradually swells as “ 

JriMarks, all the rivers together forming a ritvr system , it ' 

sea or a lake or a larger river by its rrmuth. The upper P^^ts ol a 
are situated near its source, the tourer parts near iLs "’O"'' 
is olien described as p.assing through successive «ages of p- 

iiieiit, from youth to maturity to old age (see Cycle of Eros,or,). 

RIV E k BASiNw See SilrStH (2)* rtfft 

BIVEK CAI'TURE, RIVER RIRACV, ot ®T^bv^enlarging 

river in act|uiring the headstreams ot a second river by « 

ils drainage area at the expense of the other. This P^^ m 

out by the more powerful river, which erodes its 

and cuts back into the valley ol its weaker neighbour. Th 
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streams of the latter are thus diverted into the former, and tlic 
latter is said to hav^e undergone belieading, or have been beheaded'^ 
the bend at which the capture took place is known as the elbow oj 
capture. See Aiis/ii Hiver. 

RIVER PIRACY. Sec Rtver Capture. 

RIVER PORT. See Fori. 

RIVER PROFILE. See Frofile, River. 

RIVER TERRACE. A platform of land formed beside a river flowing 
across a plain, when for some reason it has commenced vertical 
Corrosion again, possibly because ol Rejuvenation. Its channel is thvis 
deepened, and the Flood-Flain becomes a flat alluv'ial area well 
above the level of the river even at flood-lime. .*\ftcr vertical 
corrasion has ceased, lateral corrasion will recommence, and a new 
flood-plain will be formed below the first one. If vertical corrasion 
again recommences, the second Hood-plain, too, will form a river 
terrace, and the process may continue till a series of terraces at 
different levels has been created by the side of the river. 

RIVIERA (Italian). A name originally applied to the narrow coastal 
strip around the Gulf of Genoa in Italy (Italian Riviera) and the 
adjoining coastland of France (French Riviera), but since extended 
to other coastal areas similarly endowed with popular resorts and 
beaches, e.g. Portuguese Riviera (W. ol Lisbon), Cornish Riviera. 

RIVULET. A small river. 

ROADSTEAD. An open anchorage for ships, which may be sufficiently 
sheltered to give protection from heavy seas, usually by reels, 
sandbanks, or islands. 

roaring FORTIES. The region between latitudes 40° and 50° S. 
where the prevailing westerly winds, being unobstructed by land, 
blow over the open oceans with great regularity and strength. See 
Brave IVest Winds. It is a region where Depressions follow one 
another all through the year, and the weather is stormy, rainy, 
and comparatively mild. The term is also sometimes applied to the 
winds themselves. 

ROCHES MOUTONNfeES (French). The hillocks of rock of a glaciated 
valley (a valley down which a glacier has flowed), which have been 
smoothed and marked vvith Striae by tlie glacier on the upstream 
side, and left rough and rugged, with steeper slopes, on the down¬ 
stream side. The upstream side, against which the glacier has 
flowed, is ground down by the stones embedded in the ice, but on 
the downstream side the glacier pulls aw'ay any blocks whicli arc 
sufficiently loosened by the development of joints. I'hus the 
appearance of the valley is often very different according to the 


l88 ROCK 

direction from which it is viewed; looking dovm the valley, the 
rocks appear smooth and convex, while looking up the valley they 

appear rugged. . 

ROCK. One ol the solid materials of which the earth s crust is mamly 

composed, being made up of Mirierals; in some cases, it consists of 
only a single mineral, but usually of several minerals. A rock, how¬ 
ever does not normally have a definite chemical composition, as a 
mineral does. The many different kinds of rocks in the earth’s crust 
are divided into three major classes - Sedimentary, Igneous, and A/ftn- 
mofphic. More popularly, a rock is any large mass ot the harder 

portions of the earth’s cnist. 

ROCK DRUMLIN. A Drumlin which consists of a core of rock covered 

by a layer of Till. . 

ROCK FLOUR. Tbe finely-gTOund solid matter produced by abrasion 

of the bed of a glacier by the stones and rocks embedded m its base, 
as they move forward with the glacier down the valley. 
ROCK-GLACIER. A tonguc or ‘stream’ of rock fragments, resembling 
a Glacier in form, and composed of Scree, which moves gradua y 
downwards through the action of alternate frost and thaw and 
gravity; such rock-glaciers are especially numerous m Alaska. 

ROPY or CORDED LAVA. A mass oiLaia which has solidified so that 
its surface is smooth and exhibits ropy or corded shapes; the 
Hawaiian term palioehoe is sometimes used. The ropy appearance 
oi tlie pahoehoe is due to the formation of a thin skin on the surface 
while the molten lava is cooling; the liquid lava underneath con¬ 
tinues to How for a time, and shapes the skin into ropc-hke lengths, 
which remain when the lava has completely solidified. 

ROTATION OF CROPS. The systcm of farming by which different 
crops are repeatedly grown on the same land in a specific order. 
For field crops the duration ol a complete cycle usua y vanes 
between two years and eight years, and depends on the number o 
crops and their frequency of change. Among the advantages ol a 
rotation are the more effective control of weeds, pests, and diseases, 
and the more economical utilization ot soil food. The we 
Norfolk rotation, the first type to be generally adopted in bng an , 
is completed in four years: roots (e.g. turnips) are lollowcd by 
barley, then grass and clover (which replenishes the soil wi i 
nitrogen), then wheat (which requires abundant nitrogen), m 

successive years. , 

Rim-OFP. That portion of the rainfall which ultimately reaches the 

streams; it consists ol the water wilieh flows off the surface, instead 
of sinking into the ground, together with some of the 
originally sank into the ground and joins it later in the str 
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part of the rainfall which leaves the ground surface at once and 
enters streams is called the immediate run-off. Most of the water that 
sinks into the ground eventually returns to the surface by seepage 
and from springs, and is called delayed run-off. The run-off is faster 
and greater (1) during heavy rain than during a protracted drizzle, 
(2) on clay soils than on sandy soils, (3) on frozen soils than on 
frostless soils, (4) in treeless areas than in the forests. The ratio 
between run-off and rainfall varies considerably with climatic 
conditions. 





SADDLE-REBP. A lens-shaped strip of rock formed in a similar way 
to a Phacolitk, but consisting of Quartz. The term is used principally 
by miners, and is sometimes wrongly assumed to be synonymous 
with phacolith. 

8 AETER or SETER (Norwegian), In Norway, a mountain pasture 
which lies well above the valley or fiord and is used in summer for 
grazing livestock; it is the counterpart of the Alps of Switzerland. 
The term is also applied to the entire mountain farm, used only in 
summer, to which the pasture belongs, including the living quar¬ 
ters, cattle sheds, etc. 

SAGEBRUSH. A type of vegetation, common in the semi-desert 
regions of the western United States, where the common sage¬ 
brush predominates. Nevada, which has considerable areas of such 
vegetation, is sometimes known as the Sagebrush State. 

ST Elmo’s fire. A luminous discharge of electricity sometimes seen 
during stormy weather at the extremities of tall objects, such as the 
mastheads and yard-arms of ships and the tops of trees. 

ST Luke’s summer. A period of fine weather supposed to occur 
about St Luke’s Day, October 18. 

ST .martin’s summer. A period of fine weather supposed to occur 
about St Martin’s Day, November 11. 

s A LIN A or SALINE. See Salt Pan. 

SALINITY. The degree of saltncss of the oceans and seas, lakes and 
rivers, usually expressed as the number of parts per thousand, or 
tlie weight of salt ciissol\*ccl in ijooo parts ol water* The mean 
salinity of sca-walcr, for instance^ is 35 per tliousandj but the 
salinity varies from over 40 per thousand in the Red Sea to about 
30 per thousand in the polar seas* Near the equator there is a 
- 10 


QQ SALPAUSSELKA 

region of relatively low salinity, owing to the heavy rains. Bordering 
this belt are areas of higher salinity, for here the Trade Winds 
generally arc dry, cause rapid evaporation, and the surface waters 
tlius become salt. Beyond these areas, the salinity decreases pole- 
wards, for rainfall is greater and evaporation slighter. 

Although river water contains a small ejuantity of mineral salts in 
solution, it is comparatively fresh. A partially enclosed sea like 
the Baltic Sea, which receives many large rivers, and also has h^vy 
falls ol rain and snow and small evaporation, thus has a salinity 
below 12 per thousand. The Black Sea, too, is comparatively fresh, 
with a salinity of about 17 per thousand. The Red Sea, on the 
other hand, receives no large rivers, has great evaporation and low 
rainfall, and thus has a salinity of over 40 per thousand. For similar 
reasons, the salinity of the Mediterranean Sea is over 37 per thou¬ 
sand. Seas and lakes with no outlet to the ocean have a still higher 
salinity, for the salts brought down by rivers have accumulated 
since their formation. The salinity of the Dead Sea is about 250 
per thousand. See Salt Lake. 

Of the 35 parts of dissolved salt contained on the average in 1,000 
parts ofsca-watcr, over 27 parts consist of sodium chloride or com¬ 
mon salt, the other main constituents being magnesium chloride, 
niagncslum sulphate, and calcium sulphate. 

SALI-AUSSELKA. In Finland, a ridge of sand and gravel running 
Irom east to west, usually interpreted as being a series oi terminal 


Morahies formed in the quaternary Ice Age. 

ALT DOME or SALT PLUG. A mass of salt, often roughly circular in 
shape, which has been forced upwards by subterranean pressures, 
penetrating rock strata wliich originally lay above it. Many salt 

domes have a cap rock ol limestone, 

ALT LAKE. A lake, situated in an arid region, which has no outlet 
and so accumulates salts brought down by the rivers that enter it. 
Lxiss of water by evaporation at least equals the supply of water by 
precipitation and inllow, and the lake gradually becomes more 
salty. 'I'he Dead Sea has a Salinity about 250 per thousand, the 
Great Salt Lake, Utah, U.S.A., about 220 per thousand, and part 
of the Caspian Sea about 170 per thovLsand. If iu clirnate becomes 
less arid, a salt lake may become a fresh one in time; it the climate 
of a fresh lake becomes more arid, it may eventually become a 

JALT-MARSH. A Marsh which at times is flooded by the sea, or an 
inland mai-sh in an arid region in which the water contains a high 
proportion of salt. I'he terms salina and saline are sometimes used 

to denote a salt marsh. 
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SALT PAN. A hollow, formerly containing water, in which a deposit 
of salt is left behind owing to evaporation of the water. The terms 
salina and saline are sometimes used to denote a salt pan. 

SALT PLUG. See Sail Dome. 

SAMOON or SAMUN (Persian). In Iran, a hot, dry, Fokn type of wind 
which blows from the mountains of Kurdistan. 

SAND. A mass of minute particles of rock material which is finer than 
Gravel but coarser than Silt. It is also not so fine as Dust, and is 
not normally lifted by the winds far above the earth’s surface. Its 
movement is thus controlled by obstacles in its path, and it is often 
heaped up in mounds called Dunes. Most of the rock-making 
rmnerals of the earth’s crust occur in sands, but comparatively few 
are common; of these, Quartz is by far the most abundant. When 
consolidated, sand forms a Sandstone. In pedology, the mineral 
particles of a soil are defined as coarse sand when their diameter 
IS between 2 mm, and 0.2 mm., fine sand when their diameter is 
between 0.2 mm. and 0.02 mm. See Clay (2), Silt. 

SANDBANK. A Submerged ridge of sand in the sea or a river often 
exposed at low water. 

SAND-BAR, Sec Bar (2). 

SANDR (Icelandic). See Outwash Plain. 

SANDSTONE, A porous Sedimentary rock consisting of grains of sand 
bound togctlier by such substances as calcium carbonate or silica. 
Sandstones are characterized by tlie nature of the binding material, 
e,g. calca reous s 3 nd.stonCj and their colour largely depends uj^on 
U. Some sandstones are well cementedj containing considerable 
Qu^rtZy and lorm extremely durable rocks; other sandstones are 
poorly cementedj and readily disintegrate on exposure, 

SANDSTORM, A storm in which a mass of relatively coarse sand is 
blown along through the air by a strong wind. The sand particles 
are rarely raised rriore tlian 15 to 30 m* above the surface, and are 
not carried far from their source. A sandstorm should be distin¬ 
guished from a Dusts lorm. 

SANSON-FLAMSTEED SINUSOIDAL PROJECTION. A modified Coni¬ 
cal Projection.^ being a particular case oi Bonnets Frojeciion. "liie 
equator is cliosen for the standard parallel, and thus is a straight 
line truly divided. The central meridian is a straight line at right- 
angles to the equator, and is truly divided; the parallels arc hori¬ 
zontal straiglit lines at equal distances apart, and are truly divided, 
and llic meridians on each side of tlie central meridian are formed 
by drawing curves through corresponding points on each parallcL 
The projection is termed sinusoidal because these meridians are 
sine curves. It is honiolographic or equal-area, but shapes are 
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Sanson-FlamsUed Sinusoidal Projection, 


distorted towards the margins; in atlases it is frequently used for 
the map of Africa, for the extent of this continent in latitude is 
divided nearly equally by the equator, and its extent in longitude 

is only moderate. • j r 

SANTA ANNA or SANTA ANA. Thc northerly to easterly svind of 

southern California which, blowing frorn the deserts and having 
been heated by descent from the mountains, is hot, dry, and dusty. 

I ike the Sirocco of tlie Mediterranean area, it causes much discom¬ 
fort to thc inhabitants and considerable damage to crops by drying 
up the vegetation. It is mainly experienced in winter, being due to 
thc passage of depressions, but it causes the worst destruction if it 
occult in spring, when the fruit trees are in blossom, or when the 

young fruit is formed. 

saprophyte, a plant which lives on decaying orgamc matter. 

Most of the saprophytes are lungl. 

SASTRUci. Ridges on thc surface of the snow, caused by wnds and 
varying in size according to thc strength and duration of the wind 
and the condition of thc snow surface: mainly applied to tie 
U.S.S.R., but sometimes to snow-covered areas elsewhere, 
SATELLITE. In astronomy, a relatively small body which revolves 
round a Planet; thc Moon, for example, is thc satellite of the eart i. 
SATELLITE TOWN. A towii whlch is separated from but associated 
with a large city. The term has sometimes been used as an alterna- 

savanna or tropical GRASSLAND. The reg.oD which bordere 

the ecluatoriul forest i.t each hemisphere, and thus hes beisveen U.e 
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latter and the hot deserts; the natural vegetation is mainly grass 
with scattered trecs^ for there are distinct wet and dry sciisons, and 
the lack ol rainfall during the latter prevents the growth of forests 
except in particularly moist places. The rains occur during the hot 
season, when the belt of equatorial calms moves to the savanna, 
but in the opjxisite season the savanna is under the influence of the 
drying Trade Winds, Thus in the hot season the vegetation freshens 
and grows vigorously, while in the opposite season the ground is 
parched and vegetation withers. Fhc Llanos and Campos of South 
America arc particular examples of savannas, but the most exten¬ 
sive savanna land is in Africa; the climate, in fact, is often known 
as the Sudan type. Because of the natural covering of grass, great 
herds of cattle are reared on the savanna. In some areas, e.g. the 
West Indies, the term ‘savanna’ signifies a local grjiss-covered 
tract. 

SCAR. A crag; a steep, bare rock face: chiefly used in N. England of 
a limestone cliff. 

SCARP.* See Escarpment. 

scH ATTENSEiTE (German). See Ubac. 

SCHIST. A metamorphic rock which has been rendered cleavable 
into many thin plates through the effect of intense lieat and pres¬ 
sure. Schists arc named by their most conspicuous mineral, e.g. 
mica schist. Nearly all types of Sedimentary) and Igneous Rocks become 
schists if sufficient heat and pressure are applied. 

sciROCco. See Sirocco. 

SCORIA. A volcanic Laia which is extremely vesicular owing to the 
escape of gases while it was still vbcous, and somewhat resembles 
furnace clinker; it is formed during a violent eruption, and may be 
looked upon as a very coarse type oi Pumice. 

SCOTCH MIST. A type of precipitation consisting of a mass of minute 
water drops, resembling both Mist and Drizzle^ it occurs usually in 
hilly or mountainous areas, and is due to the presence of dense 
clouds near to the ground. I hc name is derived from the fact that 
the phenomenon is common in Scotland, owing to the mountainous 
character of most ol the country; elsewhere it is sometimes known 
as ‘mizzle* - a combination of‘mist* and ‘drizzle*. 

SCREE. See Talus. 

SCRUB. A type of vegetation consisting of low-growing shrubs and 
stunted trees, largely about four to six feet high, with occasional 
taller trees. It is found in regions which have insufficient rainfall or 
loo poor a soil for forest growth, e.g. in sciiii-arid arenas on the 
margins of the hot deserts; the iniiabitants may be forced to follow 
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a nomadic, pastoral life. Specific examples are the MalUe Scrub and 
Mvlga Scrub of Australia; the Maquis of the Mediterranean region 

is also described as scrub. 

SCUD. Ragged fragments of very low cloud driven along by a strong 

wind, often beneath ordinary rain clouds. 

SEA. One of the smaller divisions of the oceans, especially if partially 
endased by land, e.g. Mediterranean Sea, North Sea; a arge ex¬ 
panse of inland salt water, even if completely land-locked, e.g. 
Caspian Sea. The name is also loosely applied to the great mass of 

salt water which covers much of the earth’s surface. 

SEA BREEZE. The dlurnal movement of air from the sea to the land, 
caused by dincrential heating. During the day, the greater heating 
of the latid causes the air to ascend, and air from the sea moves in to 
take its place. The sea breeze, like the Land Breeze, is thus most 
noticeable and most regular when temperature change are most 
regular, i.e. when the Pressure Gradient is slight and the sky is clear; 
it then commences during the morning, and continues till the early 
evening, reaching maximum strength in the afternoon, t 
considerably in strength along the same coast, being inHuenccd by 
topography. In temperate regions it does not usually exceed abou 
15 km. per hour, though in the tropics it may reach 30 to 40 kin. 
per hour; it normally extends a few km. on each side of the coas - 
line. Like the land breeze, it reaches its greatest development in 
the Doldrums, where the pres-sure gradient is slight; here it does not, 

as elsewhere, merely modify the prevailing winds. 

SEA LEVEL, (i) The Icvcl which the surface of the sea would assume 

if iininHucnced by tides, or waves, or swell. 

(2) The mean level between high and low tide at any place, bee 

Mean Sea Level. 

SEA LOCH. Sec Loch. 

SEA-MILE. .A Nautical MiU. . • 1 • ^ 

SEAMOUNT or SEA MOUNT. An isolated volcanic peak which rises 

from the ocean floor but does not reach the surface. Tt is distin¬ 
guished from the Giiyot by the fact that the latter is flat-topped. 

SEASONS. Those periods of the year which arc charactenzed y 
special climatic conditions, mainly caused by the inclination of the 
earth’s Axis to the plane of the Ecliptic and the revolution of the 
earth about the sun. 1 n the temperate regions, four seasons, each o 
three months’ duration, are generally recognized: in the norther 
hemisphere spring includes March, April, and May, 

July, aud August; autumn, September, October. and November, 
and svinter. December, January, and February; m tbe souther 
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Diagram illustrating how the Seasons depend on the position of the earth with 
respect to the Sun, The positions shown are those at the Equinoxes and the 

Solstices. 


hemisphere the seasons arc the opposite of these, with spring in¬ 
cluding September, October, and November, and so on. In areas 
where the oceanic influence is considerable, as in Great Britain, the 
seasonal variations are not nearly so large as in the interior of the 
continents, and the change from season to season is much more 
gradual. In regions outside the temperate zone, the year cannot be 
divided into four seasons. In much of the tropics, for instance, the 
seasons depend more on rainfall than on the position of the sun, and 
the year is usually divided into the wet or rainy season and the dry 
season; over much of India, and elsewhere in the monsoon regions, 
the year is divided into cold season, hot season, and rainy season. 
In the ix>lar regions the changes between winter and summer take 
place so abruptly that spring and autumn are scarcely recognizable. 

SEAWAY. A Ship Canal', applied particularly to tf»e St Lawrence 
Seaway, opened in 1959. 

SECOND. (1) A unit of measurement of time equal to one-sixtieth of 
a minute. 

(2) A unit of measurement of latitude or longitude equal to one- 
sixtieth of a Minute. 

SECONDARY DEPRESSION. A comparatively small area of low 
atmospheric pressure associated with a main or primary Depression. 
It accompanies the primary depression, I'rcquently revolves round 
the latter as they both move along their course, and in time may 
dominate the system and absorb tlic primary depression. 
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«crm AR Extending over a very long period of tune. 

SEDIMENTARY ROCKS. Kocks which havc been defWsited as beds 

oltcn as sediments (i.e. under water), forming one 
types of rocks which make up the earth s crust. They were 
down in distinct layers or strata, separated by Bedding Pianos, prin¬ 
cipally by the sea, but also by lakes, or streams, or ^ 

bv the wind; they are therefore often known as stratified roc^ 
Formerly they were sediments similar to the ^r^vels a ^ 

muds now being deposited in the seas, lakes, and rivers. The str. , 
which vary in thickness from a few inches to several feet, are some¬ 
times hoHzontal, sometimes tilted; a considerab e tilting of the 
strata indicates that the materials were disturbed after they had 
been deposited. /Vmong the common forms of 

arc Sandstone, Shale, Limestone, and ConglomeTate, while coal is a sed 
mentary rock of organic origin. Sedimentary rocks are of cx reme 
importance economically because they contain most ol 
mineral wealth, and historically because they contain Possils, 

Sec laneous Rocks, Meiamorphu Rocks. 
seer\ge The slow oozing out of Ground Water on to the earth s 

surface* as distinct from the more pronounced flow of a bpring-, abo 
applied to the slow escape of oil on to the earth s surface. 
seiche a variation in the level of the surlace of a lake, somewhat 
resembling a tide, first observed on the Lake ^-eva; t^ie ^ 
and fall of the water may vary between a few inch« and several 
feet The causes of seiches include changes in atmospheric pr^ur^ 
small earthquakes below the bed of the lake, and the wind. Seiches 
usually take place in the direction of the longest diameter ol a lake, 

but arc occasionally transverse, u- u 

SEIF DUNE. A type of sandcommon in the Sahara, which con- 

of a lo..g sharp ridge lying parallel 
prevailing wind. The laitcr tends to increase the lengdt of tile 
while cross-winds tend to increase its height and width. 

SEISMIC FOCUS. The place below the earth's surlace wliere an &r(A- 

originates, and from which the ' f ■'f' a 
tiom- it is usually several miles bencatl. the surlace. It is now helo 

that an earthquake does not originate at a point, but a ong 

ev‘,'ruooRAE.l. An Instrument for recording Earlhquake shocks. The 
principle of its action consists in the disturbance of a 
dm aonaratus by earth tremors, the suitable amplification of 
mm^rprolnced, and then its recording. The v^br-om usrf 

to be recorded by a pen tracing on a 

modern instruments a photographic record is obtained on a 
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61 m. Many seismographs are so sensitive that they will record vibra¬ 
tions due to an earthquake thousands of miles away, and Ils dis¬ 
tance and also its direction may be approximately calculated. A 
properly equipped seismological observatory' has tliree dilTereni 
seismographs; two of these will record tlie horizontal components 
of the earth’s vibrations, one in an cast-west and the other in a 
north—south direction, while the third will record the vertical 
components. 

SEISMOLOGY. The science of the study of Earihqtmkes. 

SEiSTAN (Persian). A strong northerly wind, sometimes exceeding 
1 10 km. per hotir, experienced tliroughout the summer in Seistan, 
a region of eastern Iran. It is known as the ‘wind of 120 
days’. 

selvas (Portuguese), The dense Equatorial ForeMls of the basin of the 
River Amazon in South America; ilie term is also sometimes 
applied to similar forests in other regions. 

SENSIBLE HORIZON. See Hutizon, Sensible or Visible. 

s^^RACs (French).* Pinnacles or pillars of ice of \’arious shapes into 
which a glacier is sometimes broken up when it reaches a steep 
slope, numbers oiCrevasses being formed in all directions and cross¬ 
ing one another. See JcefalL 

SERICULTURE. The culturc of silkworms for the production of raw 
silk. 

SERIR (Arabic). In Libya, a stony, gravel-covered desert, similar to 
Reg. 

SERRA (Portuguese). A range of mountains: synonymous with Sierra 
(Spanish). 

SERTAO (Portuguese). A term which has been applied to the region 
of NE, Brazil that is largely covered with Caotinga. To Brazilians, 
however, it means simply the sparsely populated w'ildernc^ 
beyond the areas of permanent settlement, and may be regarded 
as synonymous with the American ‘ backwoods’ and the Australian 
‘ outback’. 

sextant. An instrument used for measuring the angular distance 
between two objects. Very similar in design to the Quadrant, it re¬ 
presents an improved form of the latter. It is most widely used in 
navigation, for by its means the apparent altitudes of celestial 
objects may be measured, so that the position of the observer in 
degrees of latitude and longitude may be calculated. 

SHAKE-HOLE, A term used in the limestone districts of the Pennints, 
in England, for a SinJt Hole. 

SHALE. A hnc-graincd Sedimentary Rock produced from Clay, it may 
iiavc been formed by compression due to the weight of overlying 
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rocks or bv cementation, e.g. by lime. Shales are rarely pure, and 
they Lre characterized by the main foreign substance they 
or by the iNme ol cement. They are usually finely stratified, and thm 
readily split into thin layers, and they are so soft that they readily 

sh1*m ai?T1ic extremely constant north-westerly wind, e.xpericnced 
chiefly during the summer in Iraq, which blows across the Tigris 
Euphrates plains, being ccntrolletl - like the Etesian oi the 

eastern Mediterranean and the Sehtan of eastern Iran - by the 
seasonal summer low over north-west India and Baluchistan. 
Being uninterrupted by depressions, it blows with great regulari y. 

It is particularly strong during the day, when it carries clouds of 
dust, and causes severe dustsiorins, especially in southern Iraq, but 
there is normally a marked lull at night. The shamal is also 
experienced in winter, but with far less regularity. 

SHEEP-TRACKS. Sce Terrateties. 

SHEET EROSION. Scc SoU Eroston. 

SHIELD VOLCANO. A Volcano formed from basic l^va in a quiet 
eruption, with few explosions (a Hawaiian type ol eruption), 
taking the shape of a gently-sloping dome like an inverted saucer. 

1 lie Li-known example is Mauna Loa, on Hawaii, the world s 
largest active volcano (height 4,170 m.), which slopes gently down¬ 
wards to an ocean depth of about 4,600 m., where its vast base 

covci-s an area of about 47,000 sq. km. ^ 

SHI. . .NU CULTIVATION. primitive form of /l^ru/tarr practised 

cliicHy iti tlic tropics, in which a plot of land ts cultivated lor a lew 
years and then, when the crop declines because of soil etthaustion 
and the clleets of pests and weeds, is deserted for 
Here tltc grotmd is again cleared by -slash-and-burn methods. 

and the procedure is rcpc-atcd. 

stttNOLir. A eollccion of loose pebbles often found on 'h'^or^ 
stttt. CANAL or stsAWAV. A Can.l constructed ol 

depth and width to permit the passage of ocean-goi g 
function is usually to shorten the voyage between two seas y 
cutting through an /st/.mm. The most important examples ol Ih 
type arc the Suez Canal, jolt.ing the Atlantic O'-" 
Mediterranean Sea with the Indian Ocean, and 
Canal, joining tl.c Atlantic Ocean to the Pac.Bc Ocean. 
a ship canal is constructed Irom the sea inland, tn 
an inlnntl place into a seaport; examples are the Manchester 

Ship Canal and the St Lawrence Seaway. 

SHO,M,. ( 1 ) A ridge of sand or of rocks just below the surlace 
sea or of a river, and tlicrefore dangerous to navigation. 
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(2) A multitude of fish swimming near to the surface of the sea. 

SHOOTING STAR. See Meteor. Practically the only relation tJiat a 
shooting star bears to a true star is that, being seen at night against 
the sky, it appears to move among the stars. 

SHORE’LiNE. See Coost/in^. 

SHOTT or CHOTT (French). A shallow, tempx>rary Salt iMke or Salt 
Marsh found on the Algerian plateau and in the valleys south of 
tlie Atlas Klountains. The shotts extend for about 250 miles over 
the plateau, which is often known as the Plateau of the Shotts. 
The dry basins left behind when tlie lakes have disappeared are 
characterized by deposits of salt and often by the absence ol vege¬ 
tation, 

siAL. The term used to denote the comparatively light rocks of the 
Lithosphere^ including granite, lying beneath the continents. The 
name is derived from the initial letters of silicon and aluminium, 
the principal elements contained in these rocks. See Sima. 

SIDEREAL DAY. The period ol time during which a star describes a 
complete circle in its apparent journey round the Pole Star, repre¬ 
senting the period of rotation ol the earth on its axis, with respect 
to the stars, and equal to 23 hours 56 minutes 4 seconds. It is thus 
about 4 minutes shorter than the Mean Solar Day. See Solar Day, 
Mean. 

SIERRA (Spanish). An elongated range of mountains witli a jagged 
crest, mainly in Spain and Spanish America. 

SILL. A sheet of igneous rock, often almost horizontal, formed when 
Aiagma lorced its way between two layers of sedimentary rock, and 
tlierc cooled and solidified; its tliickness may be a few inches or 
several hundred feet, but its liorizontal extent is always great in 
comparison with its thickness. A sill gives rise to Dykes', again, it 
often protects softer rocks beneath, and owing to unequal erosion 
may lead to the formation of a ridge or a flat-topped mountain. 
Sec Lai eolith. 

SILT. A deposit which is laid down in a river, lake, etc.; it is finer than 
iand but coarser than Clay. In pedology, therefore, its particles arc 
assumed to have a diameter between 0.02 mm. and 0.002 mm, 

SI LvicULTUR E or SY LvicuLTU RE. Thc Cultivation of trees and 
thus a branch of forestry. 

SIMA. Thc term used to denote thc comparatively heavy rocks of thc 
Lithosphere, including basalt, lying at a lower level than the Stal 
and believed to lie beneath the ocean basins. Thc name is dcrivtxd 
from the initial letters of silicon and magnesium, the principal 
elements contained in these rocks. 

siMOu.u (Arabic). A hot, dry, sulfocating wind or whirlwind expo 
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SINK HOLE 

ricnced chiefly during spring and summer in the Sahara and the 
Arabian deserts. It usually carries with it dense masses of sand, 
which reduce visibility to a few yards or almost zero, and sometimes 
change the sliape of the sand dimes along its track. 

SINK HOLE or SWALLOW-HOLE. A sauccr-shaped depression in the 
earth’s surface, usually found in a limestone region, through which 
water may enter the ground and pass along an undergroun 
course. It is caused by the solvent action on the rock of rain water 
containing carbon dioxide from the atmosphere, and may be 
enlarged by tivc collapse of rock above an underground cave. Tire 
term Pot-hole is sometimes popularly applied to a sink hole. See 


Rarst Region. 

SINTER. A mineral desposit from a Hoi Spring or Gejser, which some¬ 
times occurs in mounds, cones, or terraces. There arc t\^o principal 
kinds, calcareous sinter and siliceous sinter, depending on com¬ 
position. The former is often known as Travertine, the latter as 


Geyserite. ••mu 

SIROCCO orsciROCCO. The southerly wind experienced in North 

Africa, Sicily, and southern Italy, which, blowing from the Sahara, 

is hot, dry, and sometimes dust-laden. Where it descends from a 

mountain range, as on the Algerian coast, its heat and aridity are 

increased. It often crosses the Mediterranean, picking up moisture, 


and reaches southern Italy as a hot, humid, and very enervating 
wind. The sirocco is formed ahead of one of the depressions which 
pass from west to east along the Mediterranean; it may therefore 
occur in all seasons, but it is very' rare in sununer, and is specially 
important in spring, when the depressions are most vigorous and 
tlie desert is already hot. It usually lasts for a day or two, and is 
then replaced by a much cooler nortlicrly wind behind the depres¬ 
sion. Tlie sirocco withers vegetation and often causes much damage 
to crops, especially if it blom while the vines and olives are m 
blossom. In Kgypt the wind is known as the hhamstn, in south¬ 
eastern Spain as the Leveche, in Tunis as the CVn/i, in Libya as t e 


Gibli. 

SKER 
land. 
SLAT 


RY. A rocky islet, chiefly applied to Scandinavia and N. Scot- 


... E. A dense, fine-grained Metamorphk Rock produced by heat and 
pressure from a fine clay; it readily splits into thin, smooth plates 
suitable tor roofing purposes* The true slates do not usua y sp i 
along the bedding, but along planes of Cjleavage. ^ ^ 

SLEET. In Great Britain, precipitation consisting of a mixture o 
snow and rain. In the United States, the term signifies the tee 
pellets which consist either of iVozen rain drops or ol snow which as 
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partly melted and has been re-frozen when failing through a cold 
layer of air near the earth’s surface. 

SLiCKENsiDES. Rock surfaces on either side of a Fault Plane which 
have been polished or marked with Striae by friction between the 
moving blocks, 

SLiP-OFF SLOPE. In the valley of a meandering river, the com¬ 
paratively gentle slope of the spur, rising from the convex (iiuier) 
side of the Meander, in contrast to the steep bank on the concave 
(outer) side. 

SMALL CIRCLE. A circlc on the earth’s surface w'hich does not bisect 
the globe: c.g. any parallel of latitude except the equator. See 
Great Circle. 

SMOG. A Fog tliat is heavily laden with smoke, and is therefore com¬ 
monest in indiistrial and densely-populated urban areas. The term 
was coined from the two words ‘smoke’ and ‘fog’. 

SMOKES. The heavy morning and evening mists experienced during 
the dry season along the Guinea Coast of Alrica, corresponding to 
the Cacimbo. 

SNOUT. See Glacier Snout. 

SNOW’. Precipitation which takes the form of ice crystals of a delicate, 
feathery structure, having been formed from water vapour in the 
atmosphere at temperatures below the Freezing Point. The snow 
may fall in the form of individual crystals, or as large flakes pro¬ 
duced by the amalgamation of a large number of crystals. Often 
the snow is melted during its descent, and reaches the surface as 
rain; hence on low-lying ground rain may be falling, w'hile on 
neighbouring hilltops, where the tempera lure is lower, freshly- 
fallen snow may be observed. Ten cm, or a dm. of snow is regarded 
as equivalent to approximately one cm. of rain, but the actual 
ratio varies considerably with the nature of the snow; for meteoro¬ 
logical records the snow is melted, and its amount expressed as the 
equivalent depth of rain. 

SNOWDRIFT. Snow whicli has been driven into a bank or heap by the 
wind, sometimes by accumulation in a sheltered spot, sometimes 
by transportation of fallen snow. 

SNOWFiELD. A region of permanent snow; as temperatures must be 
low, it is common only in mountainous areas or in high latitudes. 

SNow-GAUCE. An instrument u.scd for measuring the depth ofsnow- 
fall. Most types are merely liain Gauges which have been ada[)ted to 
enable them to collect the snow, so that it can then be melted and 
measured. Sec Snow, 

SNOWLINE.* The line on a mountain or hill slope wliich represents 
tlic lower limit of perpetual snow; below the line, any snow which 
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falls is melted during the summer. It is not a sharply defined line, 
f .l”rds .he mafgin of perpetual snow the covenng becomes 
patchy and irregular, until hnally it disappears altogether. The 
altitude of the snowline varies considerably in different regions, 
and in general falls from the tropics to the polar regions, Near tl^ 
equator it is about 5,000 to 6,000 m. above sea level, m ^he A ^ 
and P>Tenees about 2,500 to 3,000 m.. in northern Scand.nav^ 
about 1,250 m., while in the higher polar latitudes it is down to sea 
level The altitude depends largely on the summer temperatures, 
^vhlch determine the rate of melting of the snow; exposure is an 
important factor, and the snowline is usually higher on the cqua 
oL than on .he polar ,idc of a moun.ai,.. On a s.cep jeh 

of .he snow descends as Avclaruhts, so .ha. on a gentle slope, where 
most of the snow lies .ill i. melte, the snowline is lower. But the most 
in.por.an. iufluenee on the snowline, along w.th summer 
ture, is the amount of winter snow; other factors being equal, the 
snowline is higher in a dry region than in a wet region, n 
Himalay.as. for instance, the snowline is about 600 .'"S*'" "" 

tlie nordiern slopes titan on the southern slopes, the h‘gl‘CT « 
peraturcs of the latter being more than counterbalanced y 

heavier precipitation due to the SW. momoon. 

SOPFIONE or SUFP.ONE (Italian). In a volcanic region, a 

earth's crust from which steam and such gases as hydrogen sulphide 
and carbon dioxide are emitted. See FumaroU. 

SOFT HAIL or ORAUPEL (German). White opaque 

diatnelcr between 2 mm. and 5 mm., somewliat racmb mg 
o mn preceding snow. The term tme/( hail is applied to graim of 
similar diameter consisting of soft liail which has been glazed w.th 
clear ice; this is usually associated with rain 
soil Tlie loose material or the upper layer of the . 

kung mainly of very small particles. I. is penetrated bv ^ 
ni ..Its wliicli derive from it food and moisture; m fact, 'fo-" 
I.,;nd,;oin. of agriculture, soil consists of the <»P 
rock n wliicIi cultivated plants are growm Its depth, h 
wies from a fraction of a cm. .0 tnany m. Over 90 
dry substance of the average soil is inorganic mmeml matter prcH 

duceci from the original rock material by “^s ct" 

contains hluntus- In the pore spaces arc iqui Tgaat 

plents, chiefly water and air. Soils may he class.I.cd tn.o 

Protetion of Ute soil from 

by Terrace Cullivalioiu Windbreaks. 
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SOIL CREEP. The slow, almost imperceptible, but continual mo\'e- 
ment of the surface soil and rock fragments down slopes. When 
in dr>' weather the sun’s heat causes the soil to crack, the crack 
opens downhill; when the soil fills with rain water the crack is 
closed, again downhill. There is, then, a downward movement 
of the soil amounting probably to a mere fraction o( an inch. A 
similar effect is produced by the expansion and contraction due to 
heat and cold. See Soiyiiiction. 

SOIL EROSION. The wearing away and loss of Topsoil, mainly by 
the action of wind and rain. Sheet erosion occurs, chiefly on sloping 
farmland, when tlie rain washc.s away a thin layer of topsoil. In 
gully erosion the rain forms small ciianneis down the slope and these 
develop into gullies. Wind erosion is usually experienced in dry 
regions: the topsoil becomes loose and powdery, and the wind 
then carries it away. 

SOIL GROUP, GREAT. An extensive group of soils having similar 
internal characteristics. The great soil groups include tundra soils, 
desert soils, Podzol soils, Chernozem soils. 

SOIL HORIZON. See Horizon, Soil. 

SOIL PROFILE. See Profile, Soil. 

SOIL SERIES. A group of soils having similar profiles (see Profile, Soil), 
except for the texture of the surface soil, and developed from a 
particular type of parent material, 

SOIL TEXTURE. The character of a soil with respect to the size of 
the particles (see Clay, Sand, Silt). A clay soil may thus be described 
as fine, a sandy soil as coarse, while a silt soil is intermediate. 

SOIL TYPE. A term used in the classification of soils, signifying the 
same as Soil Series, except that the texture of the surface soil must 
only vary within narrow limits. It is the principal unit used in soil 
mappings as well as other soil studies. 

SOLANO. An easterly wind which often brings rain to south-eastern 
Spain and the Straits of Gibraltar. See Levanter. 

SOLAR CONSTANT. 'I'lic intensity of the sun’s radiation in space at 
the mean distance of the earth from the sun, usually expressed in 
calories per square centimetre per minute. 

SOLAR DAY) MEAN, The average length of tlie solar day, equal to 
86,400 seconds - the 24 hours or day of civil time. Owing to the 
eccentricity of the cartli’s Orbit and the inclination of the equator 
to the Ecliptic, the solar day varies slightly in length at different 
times of the year, so that the average length, the mean solar day, is 
taken. The solar day is the imerv'a! of time between successive 
occasions when the sun is in the meridian of any fixed place; ;as tlie 


SOLAR SYSTEM 

earth travels in its orbit round the sun in the same sense of rotation 
as that of its rotation about its axis, the solar day is slightly longer 
nearly four minutes longer * than the Sidereal Day. To view the 
problem from another angle, the stars are at such a great 
from the earth that their apparent position is little affected by the 
earth’s movement round the sun: the sun is so much nearer to the 
earth lliat its apparent position is materially affected, and it 
appears to lag behind each day. As the earth makes 1/365 of its 
revolution round the sun each day, the change of position due to 
one day's apparent annual motion ol the sun equals the change of 
position due to about 1/365 of 24 hours, or nearly 4 minutes, of 
apparent daily motion. 

SOLAR SYSTEM. Tlic group of cclcstial bodies consisting of the 5 un, 
the riant'ts, which revolve round it, the planetoids or Asteroids, 
Comets, Meteors, and Meteorites, and the satellites which revolve 
round the planets, e.g. the Moon round the earth. It docs not 
include the stars, which are other suns at vast dbtances from the 


earth. , 

SOLFATARA. The vcnt associated with a Voleano which no longer 

ejects molten or ashes, but continues to give off steam and 

ecrtaiii gases; in distinction from the FumaroU, the exhalations from 
Uic solfatara consist principally of liydrogen sulphide and otlier 
sulphurous gases. I'lic name is derived from the dormant volcano 
Solfatara, near l^ozzuoU, west ol Naples, whose crater is con¬ 
tinually giving off these gases. 

so 1.1F L u c T1 o N. Soil How: the movement of soil and rock fragments 
down slopes, being more rapid than Soil Creep', it occurs mainly m 
the Tundra, where the top layer of soil remains saturated, and 
alternate freezing and thawing take place. The term is sometimes 

regarded ;is synon^anous with soil creep. 

SOLSTICE. I hc lime during summer or winter when the sun is verti¬ 
cally above the point which represents its farthest distance north or 
south of the equator, i.e. when tfie Decliimtion of the Sun reaches its 
inaxlmuin or minimum; at this period the altitude of the sun at 
noon seems to be practically unchanged lor a few days. In Uie 
noiTliern hemisplicrc, tlie day on which the sun is vertical over the 
Tropic of Cancer, its farthest north, about June 2i, is known as the 
sumtnet solstice, and rei>resents midsummer. The winter sobtice, about 
Ueceinber 22, is the day when the sun is vertical over the Troptc oj 
Capricorn, its lartlicst south, and represents midwinter of the norUi- 
ern hemisphere. Tlic days are longest and nights are shortest at 
tlic summer solstice, while the days are shortest and mghts longest 
at the winter solstice. As the seasons in tlic southern hemisphere 
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are the opposite of those of the northern hemisphere, the winter 
solstice is about June 21, and the summer solstice about December 
22. 

SONNENSEITE (German). See Adret. 

SOROCHE. The type of Atounlain Sickness suffered on the Puna of the 
Andes, sometimes affecting even Uie natives when they travel from 
the coast to the puna. 

SOTCH. A term used in parts of France for a Sink Hole or Doline. 

SOUND. A narrow passage of water but usually wider than a Strait-, 
sometimes a narrow inlet in the sea coast. 

SOUNDING. The procedure by which the depth of the sea is deter¬ 
mined. By the simplest metliod, a leaden w'eight known as the 
sounding-lead is attached to a sounding-line, and is tlien lowered 
into the sea until it strikes tiie bottom; the length of line run out 
from the ship reveals the depth of the sea. By a more modern 
method known as echo-sounding, a sound wave is transmitted to the 
ocean bed, where it is reflected back to the surface, and the time 
interval between transmission of the wave and reception of the 
echo, combined with the known velocity of sound in water, 
enable the depth to be calculated. 

SOUNDING BALLOON. See Ballon Sonde, 

SOURCE. See River. 

SOUTHERLY BURSTER or SOUTHER LY BUSTER. The Cold Wave 
from a southerly direction experienced in southern and south¬ 
eastern Australia, usually behind a Trough of Law Pressure e.xtend- 
ing from the Antarctic. It is accompanied by typical Line Squall 
conditions, often being heralded by a long roll of cloud. The wind 
changes suddenly from a warm northerly, the Brkkjielder, to the 
violent cold southerly, often laden with dust and generally accom¬ 
panied by a thunderstorm. The fall of temperature is sudden and 
considerable, usually amounting to lo** C., often to much more. 
The Southerly Burster is most frequent in spring and summer, and 
is felt most severely along the coast of New South Wales; the 
mountains probably impede the advance of the following anti¬ 
cyclone, a steep I*ressure Gradient is created, and the southerly wind 
blows with extreme violence. It corresponds to the Painpero of 
South America, 

SOUTHERN CIRCUIT. The general southerly route by which depres¬ 
sions cross the North American continent from west to cast, via 
the central United States. Towards w'intcr, depressions show an 
increasing preference for this route over the more northerly 
routes, and by midwinter may be travelling as far south as tlje 
shores of the Gulf of Mexico. See J^orthern Circuit, 
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SOUTHERN CROSS 

SOUTHERN CROSS. A constcUation of four stars visible in the south¬ 
ern hemisphere, arranged in the form of a cross, the longer axis 
of which points almost due south; if this axis is extended to 4 ? 
times its length, a point nearly over the South Pole is given. The 
constellation may thus be used in the southern hemisphere, like 
the Pole Star in the northern hemisphere, for findmg direcUons. 
SOUTH MAGNETIC POLE. Scc Magnetism, Terrestrial. 

SOUTH POLE. See Poles. 

SPECTRE OF THE BROCKEN. See Brocken, Spectre oj the. 

SPELEOLOGY. The Study of caves. 

SPHERE OF INFLUENCE. A term formerly used to denotea region, 
usually defined by treaty, in which certain nations agreed that one 
or more of them should have exclusive liberty ol action. It was also 
used rather loosely to denote any territory in which a foreign 
power sought to exert exclusive influence without annexation. 
SPINNEY or spiNNY. A Small wood with undergrowth. 

SPIT.* A narrow, low-lying tongue of sand and shingle, or small 
Point, projecting into the sea or across a coastal inlet, and differing 
from a Bar in that it is attached to the land at one end. It is formed 
by Lonoshore Drift, and it may extend until It becomes a bar; 
sometimes it curves in towards the coast (see Hook). See also 

Nehrung, Tombolo. . . 

SPOT HEIGHT. On an Ordnance Survey map of Great Britain, a 
point beside which tlie height above mean sea level is given; 
unlike a Bench Mark, there is no corresponding indication on the 

ground. , ^ 

SPRING. A continuous or intermittent flow of water from the grounC; 
it is formed when rain water sinks through the ground to a certain 
point, where it accumulates and finally gushes out. Its site thi^ 
depends on the position of the Water Table, the shape of the land 
surface, and the types of rock. A spring may be formed, 
stance, when water percolates through a layer of porous rock till it 
reaches an impermeable layer, along which it runs till it gushes 
out at the surface; it may be formed when the land surface, e.g. 
in a valley, is below the level of the adjacent water table; it may 
he formed, too, when water, sinking through fissures in the ground, 
Ls led by them to the surface at some distant point below 
of intake. The water of a spring may be cold or warm, soft or haid. 
Sec Geyser, Hot Spring, Mineral Spring, Vauclusian Spring. tSee tig- 

p. 207.) 

SPRING EQUINOX. See 

SPRINGTIDES. The Tides of great amplitude when the earth, the sun, 
and the moon are practically in the same straight Ime; the gravi- 
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Diagram illustrating the formation of a Spring (S) when a taj/er of porous rock 

overlies an impermeable layer. 

tational pull of the sun acts in the same direction as that of the 
moon, and thus reinforces it. The tiigh tide is higher and the low 
tide lower than usual. A consideration of the phases of the moon 
will show that they occur twice a month, about the time ol new 
moon and full moon. See A/oon, Phases of. 

SQ.UALL. A violent wind which rises suddenly, has a brief duration 
(normally some minutes), and dies away suddenly; a temporary 
change of direction is often associated with it. See Line Sqtiall. 

STACK. A rocky islet or pillar, near to a coastline, which has been 
isolated by the erosive action of the waves. 

STALACTITE.* A column of mineral matter hanging from an ele¬ 
vated point, in appearance much resembling an icicle; the com¬ 
monest example is the column of calcium carbonate often found 
hanging from the roof of a limestone cave. 'I'his is produced from 
rain water which, with the help of carbon dioxide from the atmos¬ 
phere, has dissolved the calcium carbonate in percolating through 
a bed of limestone or chalk, and then trickles down through cracks 
in the cave roof. As a drop of this water hangs, it partially evapora- 
ates, and leaves behind a small quantity of calcium carbonate; 
then the next drop leaves a further small quantity, and tiie deposit 
grows downwards, the water tending to trickle down its side and 
hang in drops at the lower end. See Stalagmite. 

STALAGMITE-* A column of calcjum carbonate formed on the floor 
of a cave by water which contains calcium carbonate in solution 
falling from the roof. Some of the water evaporates, leaving behind 
a solid deposit ol calcium carbonate in the same way as with a 
Stalactite, and the stalagmite grows upwards. It is usually shorter 
and thicker than the stalactite, A stalagmite is often p^roduced by 
the water dripping from a stalactite, and sometimes stalactite and 
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Diaeram Ulustrattng thefommluin oj acaoe.iti 

hy solution of the limestone. 

Tor oTthc cave from water trickling down is also olten known as 

s." o T.Mn or .on. fot ns^ 011^ 

mean umc ol meridians are chosen to 

dilfcr from the Greenwich °ie world t thus 

by an csac. number of >'°-/;„^^“'.one ext'eni in a west¬ 
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by Central European Time wnic ^ Inneitude several 

countries which cover a eotistdcrable 
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multiples of one hour. The ,3^^ situated on 

confusion of having a diflcrent Lmu in national civil time 

die dilferent meridians roun t ic go C national observatory, 
based on the local mean time ol the principal national 

STATUTE MILE. See Statute. of level, cencrally 

steppes. The nnd-iatnuue lower regions of the 

aiid^n^^'S'rel'vTr^u^^^ European U.S.SJf. 
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and south-west Siberia. The term is sometimes applied to the 
corresponding mid-latitude grasslands in other continents; in 
North America, however, the commoner term is Prairies, in South 
America Pampas. The term is sometimes applied, too, to the semi- 
arid regions on the fringe of the hot deserts. 

STEREOCRAPHic PROJECTION. A ^etiiihal orthomorphic projec¬ 
tion, in which the projection on to the tangent plane is made from 
the extremity of the diameter drawn at right-angles to the plane. 
Areas at a great distance from the centre are exaggerated, though 
much less so than in the Cnomonic Projection, and the shapes of large 
areas are somewhat distorted. 

STEVENSON SCREEN. The Standard shelter for thermometers on 
meteorological and climatological stations, to enable the true 
temperature of the air to be taken by protecting the thermometers 
from solar and terrestrial radiation. It consists of a wooden box, 
painted white and raised about four feet above the ground on legs; 
the roof is double, wnth an intervening air space, the sides are 
louvred, one of them being hinged so as to serve as a door, and the 
air is thus permitted to enter freely, and the thermometers give a 
close approximation of the true air temperature. The ordinary 
y pattern holds dry bulb and wet bulb tliermometers and maximum 
and minimum thermometers, all of which are supported on a frame 
inside the screen as far as piossible from roof, floor, and sides. A 
larger pattern also holds a 'Thermograph and a Hygrograph. 

STOCK. A term sometimes applied to a Batiwlilh of relatively small 
size. Sec Boss. 

STONE AGE. The period when men used implements and weapons 
made of stone, preceding the period when they first extracted 
metals from their ores. See Bronze Age. It does not necessarily 
denote a fixed chronological period in history, for some peoples 
progressed beyond the Stone Age earlier than others. It is divided 
into the Palaeolithic or Old Stone Age, the Mesolithic or Middle 
Stone Age, and the Neolithic or New Stone Age; the last-named 
ended in NW. Europe nearly 4,000 years ago. 

STONE-RIVER. A ‘stream’ of boulders formed of LS^T^^ which gradu¬ 
ally moves down a valley, being similar in form to a Rock~Glaiier\ 
such stone-rivers are well known in the Falkland Islands. 

STOWED WINDS. Winds which are impeded by mountains, and are 
thus concentrated in gaps and on high plateaux, their normal 
velocity being thereby greatly increased. 

STRAIT. A narrow stretch of sea connecting two extensive areas of 
sea. It may have been formed by fracture across an Isthmus, or by 
the sea overflowing land which had subsided^ or by erosion* 
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S.RATH. f^on 

"'oi'gXt wl'icl. deals will. ll.c chronological ^ 

formations. The term is also sometimes used to signify entire 

study of Historical Geology. , 

ST ft \ T0CUMULUS. A type of low Cloud consisting of a layer arranged 

in glluirr masses orrolls svhieh are often so close together that 

their edges ioin; the layer is usually extensive. 

STKATOSPHERE. That part of the Atmosphere which lies above the 
T.^spheu, extending upwards to a height of about 5 ° 
height of about 11 km. above the earth s surface m the 
rone - the height at which it commences, however, is very '’ariaWe, 
anX’is peatL at the equator (about 8 km.). The b--- °f he 
Stratosphere also represents the layer at which the J 

air temperature with increasing height abruptly ceases Fortner V 
the stratosphere was sometimes termed the isothermal layer 
this was misleading. The temperature probably 
height to about 50 km., and also changes in a horizontal direction, 
i e ^with latitude. 1 here arc virtually no clouds and practically n 
dust or water vapour, and no convection cuirents, in the strato¬ 
sphere. Above the stratosphere is the Mesosphere, 

ST ft \ T o V o L c A N o. Sec Composite Volcano. 

STRATUM. A more or lessdistinc. layer of rock, 

scries of strata in the earth’s crust; usually applied only to Sedi 
menUiry Rocks. Rock strata vary in thickness from a traction o 
inch to several feet, and normally are horizontal, or nearly so. 
sT ft ^type of low CW consisting of a uniform layer, resen. 

bling fog which has been lifted from the ground. When it is broken 

vip into irregular patches it is fractostratm, 

STREAM. A cLrse of running water; a rivulet, brook, or nver 
STRI VE or STRIATIONS. Scratches or narrow grooves which ha 
been worn on the surfaces of rocks wlien rock fragments have been 

draeced over them by a glacier* i rv*r- 

strike. The direction of a horigonlal line along a rock = ^ 

pendicular to the direction of Wi/n The relationship b"'""" 
and dip is thus the same as that between the contour and the slope 

of the ground. , , • * for 

sunoiACiAL. A term meaning ‘beneath the ice, app , ^ 
exmnple to a Moraine which consists of rock fragments from 
d"; vllle’y iloor and then carried along in the ice at the bottom of 
tilt- C/arirr, or to a stream Howing bencatli the g at-*”- 
S11HMAR1NE CANYON. A caiiyon in the sea bc-d . 

Conti,SMJ, sometimes continuing across the Comma, /»• 
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Some of the submarine canyons appear to be extensions of riv*er 
courses of the present day, and were doubtless formed when the sea 
level was considerably lower than it is now. 

SUBMARINE RIDGE. A ridge rising from the ocean floor. The best- 
known example is the Mid-Atlantic Ridge, wliich runs N. — S. 
more or less parallel to the continental coastlines on either side. 

SUBMERGED FOREST. The remains of a forest now covered by the 
sea, except possibly at very low tide, having been submerged by the 
sinking of the coast or a rise of sea level. There are several examples 
round the coasts of the British Isles. 

SUB-POLAR REGION. The region which is bordered on the pole- 
ward side by the tundra and on the equatorial side by the cool 
temperature or cool intermediate region or in some cases by the 
mid-latitude steppes and deserts. It is sometimes kiiown as the cold 
temperate or cold intermediate region, and it practically coin¬ 
cides with the Coniferous Forests of high latitudes in the northern 
hemisphere. Winters are long and extremely cold, summers are 
very short; precipitation is relatively scanty, but on account of tlie 
slight evaporation is sufficient to promote forest growtli. 

SUBSEijUENT RIVER. A tributary to a Consequent River, flowing 
approximately in the direction of the Strike; it usually carves out a 
broad, deep valley because it flows over weak rocks, and becomes a 
powerful stream. It is so named because its formation is subsequent 
to that of the original Consequent Rivet, Sec Obsequent River. 

SUBSIDENCE, (i) The sinking of a portion of the earth’s crust rela¬ 
tively to the surrounding parts. 

(2) The slow descent of large masses of air towards the earth’s 
surface, characteristic of anticyclones and of a quickly rising 
atmospheric pressure; the air is dynamically warmed and dried as 
it descends, so that subsidence is frequently associated with fine, 
dry weather. 

SUBSISTENCE CROPS. See Subsistence Farming. 

SUBSISTENCE FARMING Or SUBSISTENCE AGRICULTURE. Thc type 

of farming in which thc produce is consumed mainly by thc farmer 
and his family and is not sold or traded. Crops so produced are 
known as subsistence crops. See Cash Crops. 

SUBSOIL. The layer of material lying below the true soil or Topsoil; it 
has less organic matter tlian thc latter, and is apt to differ somewhat 
in its mineral content, being less exposed to oxidizing and hydra¬ 
ting agencies. It is less fertile than tlic true soil, but is penetrated 
to some depth by the roots of trees and other vegetation. The tenn 
is often regarded as synonymous with C horizon (see Profile, Soil). 

80 B-TROPICAL REGION. Thc region lying betwxen tlic tropics and 
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the temperate or intermediate region. Unlike the tropics, it has a 
distinct seasonal rhythm, with a well-marked winter and sumrner, 
but the climate is generally warmer than in the temperate region. 

It is divided into the areas having a dry sub-tropical or MediUr~ 
Taman Climair and those having a wet or humid sub-tropical 
climate — sometimes known as the Colton Belt C/tma/#; the former is 
experienced mainly on the western sides of continents, and is 
characterized by long, dry summers and mild, moderately rainy 
winters, while the latter is found on the eastern sides of continent, 
and has a higher rainfall, most of the precipitation falling, in 
general, during the summer. 

stTDD. A floating mass of vegetable matter, applied particularly to 
that which collects on the White Nile, and at times has seriously 
impeded navigation; it consists principally ol plants from the 
adjoining swamps. It sometimes forms a dam over qo miles long 
and nearly 20 ft deep, and becomes so compact that it will support 

an elephant. 

su M ATR A. A ty7>e of Squall experienced in the Malacca Strait, mainly 
at night and most frequently during the south-west monsoon. With 
the squall there is a sudden change of wind direction from south¬ 
erly to westerly, and an abrupt fall of temperature; it is accom¬ 
panied by a heavy bank ol CuTnulonitnbus cloud, and generally by 
a violent thunderstorm and torrential rain. 
sc’N. I'he central body of the SoIoit SystcTn^ a luminous sphere approxi 
inately 865,000 miles (1,391,000 km.) in diameter; it is believed to 
consist ol a liquid inner portion with a gaseous outer covering. The 
average distance of the earth from the sun is about 93,000,000 
miles (150,000,000 km.). All forms of life on the earth and on other 
members of the solar system are dependent upon the radiation 
from the sun for their existence. 

suNRisii, SUNSET. The times at which the sun appears to rise above 
and set below the horizon, owing to the rotation of the earth on its 
axis. As the sun has a substantial apparent diameter, some time 
elapses between its first and last contacts with the horizon, and sun¬ 
rise and sunset are therefore usually taken to be the times when its 
centre is on the horizon. Sunrise and sunset vary with latitude and 
with the Declinalim of the Sun. 

SUNSHINE. The light received directly from the sun, which renders 
objects on the earth’s surface visible. It consists of that part of the 
solar radiation with wave-lengths between those of red and violet 
light. In climatology and meteorology the duration of sunshine is 
used to indicate how simny a place is; it is expressed in hours, often 


SWAMP 


213 


35 tJie mean daily duration for a certain period. With sunshine are 
associated the ultra-violet rays, which are invisible and are of great 
therapeutic value. See Isohel, Sunshine Recorder, 

SUNSHINE RECORDER. An instrument used for measuring the dura¬ 
tion of sunshine each day. It usually consists of a spherical glass 
lens mounted at the centre of a framework in which a strip of 
graduated card is placed. The image of the sun produced by the 
spherical lens burns through the card, and the length of the burned 
track on the card, made as the sun travels across the sky, thus gives 
the number of hours of sunshine for the day. 

SUNSPOT. A spot on the surface of the sun, sometimes so large that it 
may be observed, through a thin layer of cloud or dark glass, with 
the naked eye. Its origin is obscure, but it is believed to consist of 
a whirling mass of gas just within the sun’s atmosphere. Some con¬ 
nexion between the number of sunspots and the occurrence of 
certain terrestrial phenomena has often been sought, but the only 
certain correlation is that between the number of sunspots and 
electrical and magnetic dLsturbances on the earth; when the for¬ 
mer IS a maximum, the displays of Aurora and Magnetic Storms also 
reach a maximum. There is a rough periodicity in the number of 
sunspots obsciA'cd annually on the surface of the sun, the mean 
mterval between maxima in the sunspot cycle being about eleven 
years. 

SUPERIMPOSED DRAINAGE, A system of drainage which developed 
on rocks that have since been removed by denudation, and was 
superimposed on the underlying rocks which are now exposed. 
The Radial Drainage of the Lake District, in NW. England, for 
example, was suficrimposed on the existing surface rocks. 

SURF. Waves breaking into foamy water on the shore or around 
rocks. 

swallow-HOLE. See Sink Hole. 

VVAMp. A tract of low'-Iying land which is permanently saturated 
with moisture (not, like a Marshy temporarily so), and is usually 
overgrown with vegetation; it is thus between an entirely aquatic 
environment and a marsh. It may adjoin a marsh or a Bog, and 
there is sometimes confusion betw'een the tcrm.s. A swamp (or 
marsh) is often formed when a lake basin fills up, for the surface is 
so flat that the Run-OJf of rain water is very slow, and in the damp 
soil vegetation grows and helps to maintain the swampy condi¬ 
tions. In the United Slates the term is sometimes applied to areas 
which arc partly forest-covered, e.g. the Everglades ol Florida, and 
tJie Dismal Swamp of Virginia 2md Norili Carolina, liy tlic 



SWASH 

f <. /. o in the Everglades of Florida, fertile 

la'^dTS’been produced, for .he soil has a high Hu^ 

content. .-ater uD a beach after the 

SWASH or SEND. Tl.e advance of sea water up a 

sw'lT'^"® :l4rr: un?uUd^::.oven.en. of .i.e surface of d.= sea. 
which docs not break into waves. 



foUilng oj Rock strata in a 


Sj-nclim {trough) and an Antichru {arch). 


SVNCE.NE, The .rough or inverted arch of a feW in rock strata. See 

svN’rc'tt HtuM. A huge trough, in form rese^mg a 4 vacff«. each 
Lb of which consists of a number ol small holds. 

SYNOPTIC CHART, Scc W ecthiT Chu are in Conjuni^iioTi 

SVZVCV. nte point a. which two '---“L.LhLrn. when it is in 

or Olipositioir, the term ts '“'‘j. ^“^ ‘'idcs with new moon and full 
line with earth and sun, and thus comcia 

moon. See Moon, Phases of. 



tablulano. A Piauati hounded by steep, Africa 

abruptly down to the sea or the adjo.n.ng lowlands, booth 

provides the best-know. ““"’P''°Lif bord"er'ed on the north by 

o.; the souu. by a.e 
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The principal species of trees are pincj fir, sprucCj and larch. It 
contains many swampy areas, and during the spring much of the 
land is flooded by water from the upper reaches of northward¬ 
flowing rivers whose lower stretches are still frozen. The name is 
often applied, too, to other coniferous forests of the northern hemi¬ 
sphere, e.g. in North America, 

TALUS* or SCREE. A mass of boulders and broken rocks of all sizes 
which accumulates at the foot of a cHfi or mountain slope, ha^ang 
been broken from the main rocks by weathering and roiled do\N'n 
under the action of gravity. The talus slope is often so steep that a 
slight disturbance will send the whole mass sliding downwards. 
Talus creep. The gentle movement of rock fragments down a 
Talus sIop>e. 

Talweg. See Thalweg. 

tank. In the drier parts of peninsular India, a pond or lake formed 
by building a mud wall across the valley ol a stream, so that water 
collects there during the rainy season and can be used for Irrigation. 
The tank may be used when the rainy season is over, but during 
the hot season it often dries up completely; in some years it does 
not fill even during the rains. 
tarn, a small mountain lake, usually occupying a Cirque. 
tear Fault. A Fault in which the movement of the rocks is mainly 
horizontal ratiier than vertical. Terms regarded as s>Tionynious 
with tear fault are wrench fault, lateral fault, and strike-slip fault. 
tectonic. Relating to the processes which tend to build up the 
various features of the earth’s crust. The tectonic forces involved in 
moulding the earth’s surface, for example, include those which 
break, bend, and warp the earth’s crust, and create depressions and 
elevations; they are distinct from the forces of gradation, which 
tend to wear down the surface to a common level. 
temperate glacier. One of the two categories into which some 
glaciologists classify Glaciers according to the temperature of tlie 
ice; the type in which the temperature of the ice is about 0° G. 
(32^^ F.), at least in summerj so that some melting takes place at 
the surfacCj as in the lower parts of many glaciers in the Alps* 
TEXiPERATE ZONE, The middle latitudes, the zone between the 
Torrid ^one and the Frigid in the nortliern hemisphere be¬ 

tween the Tropic of Cancer and the Arctic Circle^ in ilie southern hemi¬ 
sphere between the Tropic of Capricorn and the Antarctic CircU. The 
sun is never overhead in lliis zone, but its rays vary considerably in 
directness, and there are therefore well-marked warm and cool 
seasons, or summer and winter. The term ‘temperate' is ap[>ro- 
priatc to the middle latitudes oi the southern hemisphere and to 


g temperature 

,„e oceans and .he w«.ern 

T'"" a"and"tirwherr,l^Tma.e is of.en far from .en.pera.e 
^r'in'he interior; may be charac.eriaed by ex.remea of tempera- 
tnrc and here the term ‘mid-latitude’ is more appropnate. 

T.rPEn aTUnE The degree of heat of a body, usually expressed 
" ir^grees on the Cmtigrad. 5raZr or the fuArrn^t, and 

measvfred by a ThirmomtUr. A temperature on the Kelvin 
Xb^ute Sclle is obtained by adding a73° to the temperature on 
die Centigrade Seale: K = a73” + C. On the earth te-^ta.u.™ 
decrease In general from the equator towards tlie poles, though the 
tmperatur" of any particular place depend also upon other 
fac.U besides latitude - on altitude, proximity to the P"' ' 

ing winds, etc. Temperature also decreases with altitude. See 
Labse RaU, Range of Temperature, Isotherm. 
temperature anomaly. The difference bet^veen the 
perature of a place and the mean temperature along its 
Lti.ude, both temperatures being reduced to sea level, the 
anomai; is pmi.ive if the place is warmer than the "-P'- 

tine along its parallel, and negative il it is cooler. The p 
temperature anomaly on the earth «.s.s over ‘he north-^ 

Allaiilic Ocean, including the British Isles, » 

considerable area has a positive temperature anomaly of over 10 

C. See Isanomalous Line. 

temperature INVERSION. See/rii-crjwn, rc;n/>crafure. 

temeohales. The strong SVV. winds of Monsovn type btownng m 

summer on the Pacific coJist of Central America. 
tepmra. a term applied to all the materials ejected from a Volcam 

during an Eruption. ..ntarse 

TEBA 1 . The strip of marshy jungle, largely covered wnth fa'' 

gr.a.ss, extending along the foothills ol the Himalayas, chie y 

?Iua; Pradesh (India) and Nepal. It is cro^d by -"V 
Bowing down from the Himalayas to the Indo-Gangetic plam. and 
has been partly drained and cleared for agriculture. 
terhace cultivation.* An agricultural system by “'•'.eh mo^ 
tain and hill slopes arc cultiv.Tted: terraces are cut into the slo[^ 
and walls or mud banks are built round the small >'«'P“'““ 
obtained, so that irrigation water and soil can be retain . 
terrace cultivation is eoimnon in mountainous areas where Iwd U 
scarce or rainfall uncertain, e.g. in the Andes, China. Java, Med. 

terianeaii countries. 
terrace, river. Sec River Terrace. 

terracettes or sheep-tracks. The small terraces often seen on 
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Steep grassy slopes, probably due to miniature landslips, and fre¬ 
quently used as paths by grazing animals. 
terra firme (Portuguese). In the Amazon basin of Brazil, the 
higher, well-drained areas which stand above the Flood-Plain and 
are covered with more open forest than the Vdrzea. 
terral. The Lemd Breeze experienced on tlic west coasts of Peru 
and Chile. Sec Virazon. 

terra rossa (Italian). A reddish clay soil found in limestone regions 
where the Mediterranean Climate prevails, as in S. Italy and Yugo¬ 
slavia, c.g. on the bottom of a Doling or Folje or in a cave, being the 
insoluble residue — red in colour owing to the accumulation of iron 
oxides - left behind after solution of the limestone. The term is also 
sometimes applied to otlier reddish soils. 
terra roxa (Portuguese). A red dish-purple soil with a high Humus 
content which is found on the plateau of eastern Brazil; the land 
where it occurs has been extensively cleared for coffee plantations, 
e.g. in the state of Sao Paulo. 
terrestrial magnetism. See Magnetism, Ferrestrial. 
terrigenous. Derived from the land; for example, those marine 
deposits, derived from the land, wiiich border the land masses, and 
include the sand, gravel, pebbles, etc,, around the coasts, the sands, 
silts, and clays of the shallow waters, and the clays of the deeper 
waters on the fringe of the Pelagu zone, are known as terrigenous 
deposits. 

territorial waters. The belt of sea adjoining the coast, which 
is regarded as being under the territorial jurisdiction of the nation 
occupying the cozist; a peaceful passage through the belt is nor¬ 
mally permitted to the vessels of all nations. Many nations recog¬ 
nize the three miles’ limit of territorial waters, but since World 
War II several countries, e.g. Iceland, have considerably extended 
this limit, usually to 12 miles, sometimes to 200 miles (c.g. Ecua¬ 
dor). 

tertiary >Thc term applied by some geologists to the earlier of 
the two sub-divisions or Periods of the Catnozoic Era in the geological 
scale of time, preceding the Quaternary and e.xtending from about 
70 million years to about one million years ago. Other geologists, 
however, regard it as an Era synonymous with the Gainozoic Era, 
following the Mesozoic (Secondary) and preceding the Quater¬ 
nary. 

tethys. In Palaeogeography, the name given to the ocean and to the 
Geosyncline that the latter occupied, separating Laurasia from 
Gondwanatand. 

tetrahedral theory, a theory which seeks to explain the 


2j8 thalweg 

apparent s>Tnmetry in the distribution of the great land masses and 
the oceans, and suggests that as the earth cools its outer ermt is 
warping towards a tetrahedral shape. In the western hemisphere, 
for instance, there is a large triangle of land, base to the north and 
apex to the south; in the eastern hemisphere, two triangular land 
masses unite at their bases to the north, and have separate apices 
in the south; there is a fourth land mass around the South Vole. 
llicsc four triangular land masses represent the four points ot the 
tetrahedron, projecting above the sea. Between them are three 
triangular masses of sea, bases in the south, where they unite, 
apices in the norUi. The theory, first enunciated by Lowthian 

Green in 1B75, is now generally discredited. 

T H A L w t G, r A I. w E c (German) , or v a l l e y li n e. The line joining 
tlic lowest points along a valley from the source of a river to tts 
mouth: the concave curve thus produced marks the general slope 
o\ the river throughout its course. Despite the literal meamng, 
‘valley-way*, it is usually regarded as synonymous with the longi¬ 
tudinal profile of a river (see Profile, River). 

THAW. The end of a Frost, when the temperature has risen above the 
l-rcezing Point, and icc and snow melt to water. In high latitude 
the thaw is an annual event of great significance, taking place eac 
spring, and leading to the melting of the snow and the liberation 

of ice-bound seas and rivers. 

Tin ODOl !TE. An instrument used for measuring angular distance 
in the vertical plane (elevation) and in the horizontal plane (azi¬ 
muth) ; this is done by means of a telescope, whose motion can be 
accurately controlled. The instrument is used in survey-ing and 
also, for instance, in following a Pitot Balloon, when the direcuon 

and speed of the upper winds are determined. 

THERM AL BELT. A zonc in somc of the valleys of the Appa ac lan 
Mountains, U.S.A., about 300 ft above the valley bottom, whic 
is not affected by frost. The green colour of the vegetation is 
retained throughout the winter, and is separated by a distinct 
from the frosted and blackened vegetation of the valley ttom, 
where temperatures tiave been much lower. 

THERMAL or HEAT EQUAToR. The imaginary Hnc drawn foun e 

globe through places which have the highest mean temperature lor 
any particular period. Tts position varic-s with the season, moving 
north in the northern summer and south in the southern summer, 
but it docs not migrate so far north and south of the geographical 
equator as the sun iLsclf. Being also infiuenced by the distnbuUon 
of land and sea and the ellects of ocean currents, iu mean posiuon 


does not coincide with the geographical equator, but lies to tlie 
north of it. 

THERMAL SPRING. See Hot spring, 

thermogram. The continuous record of the air temperature, as 
measured by the Thermograph, usually to cover a period of a week. 

thermograph, a self-recording type of thermometer, in which a 
continuous trace of the air temperature is made on a Thermogram 
fixed to a rotating drum actuated by clockwork. One of Uie com¬ 
monest forms uses a bi-metalHc spiral, the e.xpansion and contrac¬ 
tion of which is transferred to a lever carrying a pen, and tlie latter 
then records the tempieratures on the rotating thermogram. It is 
chiefly of value in recording variations in temperature rather tJian 
actual temjjeratures. 

thermometer. An instrument used for measuring temperature, 
usually by means of the change in volume of mercury or alcohol 
contained in a glass tube with a bulb at one end. In some English- 
speaking countries thermometers are constructed to the Fahrenheit 
Scale, elsewhere mainly to tlie Centigrade Scale, 

THERMOSPHERE. That part of the Atmosphere which lies above the 
Mesosphere, extending upwards from about 8o km. {50 miles) to the 
outer fringe of the atmosphere. Within the thermosphere the 
temperature increases with height, rapidly to about 200 km. (120 
miles) and then more slowly; in its lower part is the Ionosphere, 

thicket, a small wood, or group of closely set trees, especially one 
vvith dense undergrowth. 

thorn forest, a forest of small, thorny trees in a tropical or sub¬ 
tropical region, where the rainfall, about 25 to 50 cm. annually, 
IS too scanty to permit the growth of normal forests; during tiie 
long droughts the trees are leafless. See Caatinga. 

throw. See Faidt. 

THRUST FAULT or REVERSED FAULT. A Fault in which the upper 
rock strata have been pushed forward over the lower strata, the 
upthrow being on the dip side of the Fault Plane. It may be formed 
by the breaking of an overturned fold, or Ouerfold, at tlie sharply 
bent crest of the Anticline. 

thunderstorm. A storm in which there are strong upward cur¬ 
rents of air, forming well-developed Cumulonimbus clouds; from the 
latter violent showers of rain, possibly witJi hail, descend, while the 
development of static electricity causes flashes of lightning, and the 
thunder is produced by the expansion of air due to the tremendous 
heat of the lightning flashes. The first condition necessary for the 
development of a thunderstorm is a suiiicient supply of inoisuuc, 



TIDAL- 

order tl.at comulonimbur clouds should form; ‘hesecond condh 
\ • V RaU of icmpcrature, in order that there shall be 

f h llo cTa^e and causes the violent convection currents which, 
high lapse rate, • , t^mHnre the thundery cumulo- 

together with adequate moisture, produce ttie 

cuickly inland, the tidal current may assume the proporuons ol 

Bore, 

^lU^L or^^tfe-'w^rTEffLACIEtt. A G/er/rr which reaches the sea, 

f rm.v break ofT as Icebergs and Ice^I loes, 

TiD Ar'urNorThe diflercnce in water level 

:::*; aro:.rJx 

ro ft f 1 e; m ) or more at the head of the Bay of Fun y. 

T,m..s. The alternate rise and fall of the surface of 

• „ -V rlcv' r uLSL-d bv the gravitational pull ot the moon 

a a lesser dCRree of the sun. 1 n the open ocean, the difference 

I ' ts ecu the levels of high and low tides is not more than one OT 

two'ft hut in the shallow seas bordering the 

over 20 ft, and in narrow tidal estuaries it may be 50 1 } ('5 "'•) 
more The Tidal Range at a place increases to a maximu , 
decreases to a minimum, increases to a maximum » 8 “"- “"J* so • 

"me dhldotiu dearth's rotation, a period of rather more than 

'one day - 2.* hours 50 n.i..ut« - elapses between 
“mis wLli the moon is vertically over a certain meridian, tl m the 
merll between successive high tides or succe^ive low « 

epiial to halt P"' ° .^ests, l8o» apart, hang 

a ong places where the moon is at the zenith or a, die nadu. the^ 

noughs along places where the moon is on 

eueep round the earth as the latter rotates on its a-xis. and 

'crest representing high lide, passes through 

twice every 2., hours 50 minutes. 1 hese movements are very m 


TOMBOLO 


221 


modified locally by irregularities in tlie coastline, e.g. by bays and 
gulfs. 

tierra CALiENTE. In tropical C cntral and South America, the low¬ 
est of the three regions into which the land is sometimes divided 
according to altitude; it includes the hot, steamy, coastal plains 
and the slopes of the mountains to a height of about i ,000 m. There 
is a luxuriant tropical vegetation, in the wetter areas dense 
forests; banana, sugar, and cacao plantations have been estab¬ 
lished and on the mountain slopes maize, tobacco, and coffee are 
grown. 

tierra pria. The highest and coolest of the three regions into which 
tropical Central and South America is sometimes divided accord¬ 
ing to altitude; the land between about 2,000 m, and 3,000 m. above 
sea level. It contains Coniferous Forests, which with decreased rain¬ 
fall and lower temperatures gradually pass into Scrub and grass¬ 
land. The crops are those of the temperate lands, such as wheat, 
and there are considerable pastures. The mean annual tempera¬ 
ture is about 10® C. below that of the Tierra CalienU; conditions are 
thus much more favourable to settlement, especially for Europeans, 
and the density of population in the tierra fria of Mexico is about 
four times that of the tierra caliente. 

tierra TEMPLADA. In tropical Central and South America, the 
middle of the three zones into which the land is sometimes divided 
according to altitude: the area between about i,ooom. and 2,000m. 
above sea level. In general, temperatures are very uniform, and 
the annual range of temperature is often as low as 2° or 3° C. 
Maize, coffee, tobacco, etc. arc cultivated, but owing to the light 
rainfall much of the area is valueless, even for pastures. 

TILL. See Bouider Clay. 

TIMBER LINE.* The boundary line above which trees do not grow. It 
is usually clearly marked on high ground in low and middle lati¬ 
tudes, but is not uniform in any region, for its height depends on 
local as well as general conditions of climate and soil. It is lower in 
the temperate zone than in the tropical zone, lower on the shady 
side than on the sunny side of mountains, and is highest on those 
slopes which provide the best protection from winds and the longest 
exposure to the sun. 

time. See Apparent Time, Local Time, Standard Tune, Greenwich Aiean 
Time, 

Tombolo,* a Bar which joins an Island to the mainland or joins two 
islands. An example is the well-known Clicsil Beach (or Chesil 
Bank) on the coast of Dorset, England, a ridge of shingle which 
joins the Isle of Portland to the mainland. (Sec Fig. p. 222,) 
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topographic map 



Shuh-m^p of part of the coc^t of Don^l, England, showing Chosil Beach, a 

typical Tombolo. 

Topor.RArHic MAP. A map on a sufTiciently large scale to show the 
detailed surface features of an area, including its flrltr/, ^ 

means of Coe,ears, and such physical features 

lakes, and such artificial features as roads, railways and c^a^ 
1,samples arc the familiar Ordnance Survey maps of the United 
Kingdom on the scale l inch to I mile (l : 63 , 3 (> 0 ). 
topoLapiiy. a detailed description or representation of the 
featurc-s, l>oth natural and artificial, of an area, such as are 

rt'fiuired Tor Topotiraphu Map. , 

topsoil or TOP soil. Soil that is cultivated; the uppermost layer of 

trttc soil, as distinct from the Subsoil 
TOR. An isolated m.ass ol rock, usually ol granite, wiiicn 

suhjcc. to comiderable weathering. ='"'*“ "^ 0 ^ 11 ^?^“ 

shapes: the granite rocks of Devon and Cornwall, England, p 

vide eood exaniples, * i 

TOR.s-ADO. (1) In the Guinea lands of West Afr.ca a violent stotm. 

often known as an ‘ African torn.Tdo '.It consists of a Sgm 

from a severe thundetstorm. often starting very 

ing only a short time, but it may cause constdcrablc 

l.,nd and sea; it is usually accompanied '’V torrential mm. It ^ 

more liable to take place during the day, 'v'^ 

stioitgly hcMted, and is most frequent during the transition pe 
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between the wet and dry seasons- The ‘African tornado* is caused 
by the meeting of wamij damp, momoonal air from the soutli-west 
with dry north-easterly or Hamiattan air from the Sahara; it has 
Front several miles in lengtl^, sometimes extending to as much as 
200 miles* 

(2) An extrerncly violent Whirlwind covering a relatively small 
area, its diameter being usually about one-quarter of a mile. It is 
most frequent in the United States, east of the Rocky Mountains, 
especially on the central plains of the Mississippi basin, where hot, 
damp air from the Gulf of Mexico meets cool, dry air from the 
north. It is a local phenomenon, travelling in an approximately 
straight line at 30 to 60 km. per hour, and often dying out alter 
about 30 km* While it lasts, however, it causes great destruction 
along its narrow track; wind velocities near the centre are esti¬ 
mated to exceed 300 km. per hour, and trees are uprooted, build¬ 
ings completely destroyed* The tornado is usually accompanied 
by heavy rain and thunder. It occurs most frequently during spring 
and early summer, almost always in the afternoon, when surface 
heating reaches a maximum. In a suitable meteorological situation, 
when an extensive area of tow atmospheric pressure exists, several 
tornadoes may develop on the same day. In the United Statt^ it is 
sometimes known as a twister^ on account of the tw^isting motion ot 
the funnel'Shaped cloud at its top. 
torrid ZONE, See Tropics (2). 

trace element. An element which is required by plants in only 
minute quantities but nevertheless must be present in the soil if the 
'plants are to grow successfully* Six sucli elements are generally 
recognized: iron, manganese, boron, copper, zinc and molyb¬ 
denum, 

trade route, a route, via land, sea, or air, by which trade is con¬ 
ducted, Overland the most imporlant trade routes lie along tlie 
railways, roads, rivers, and canals; over the oceans they are those 
of the great cargo vessels, often following the Great Circle Routes^ air 
routes, for the carriage of light freight, mail, and passengers are the 
most modern trade routes. 

trade winds. The winds which blow from tlie sub-tropical belts of 
high pressure towards the equatorial region of low pressure, trom 
the north-east in the northern hemisphere and from the south-east 
in the southern hemisphere. In many areas they blow with extreme 
regularity throughout the year, especially over the oceans, and 
derive their name from the nautical expression to blow trade , 
meaning ‘to blow along a regular track*. In continental interiors 
tliey blow much less steadily than over the oceans, but are 1 airly 
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regular over the hot deserts. Topography may cause local v^a- 
tions in direction, and even over the oceans there are variations; 
in the Norlli Atlantic, for instance, the direction changes from 
north-east on the eastern margin to easterly on the western margin. 
With the seasonal changes in the Declinnlion of Oie Sun, the Tra e 
Winds also move northwards and southwards, their range aver¬ 
aging about 5“ latitude. Although weather in the Trade Wind 
regions is normally fine and quiet, Tropical Cyclones are often 

experienced lliere, ^ 

TRAMONTANA or TRAMONTANO. A coo), dry, northerly wm 

experienced in the Mediterranean region, 

TRA NS HU MANGE. The practice among pastoral farmers of moving 
their herds and flocks between two regions of different climate. In 
mountainous regions the animals are transferred from mountain 
pastures to valley pastures for the winter and back again to the 
mountain pastures for the summer; they are accompanied by herd^ 
men, sometimes by a considerable proportion of the local inhabi¬ 
tants, and a feature of the practice is that the latter occupy perma¬ 
nent dwellings in the mountains as well as in die valleys. See Alps, 

Sacter or SeU r. 

TRANSPIRATION. The process by which plants, bavfng taken in 
moisture through their roots, return it to the atmosphere through 
the stomata of their leaves in the form of water vapour. Transpira¬ 
tion thus represents a considerable loss of soil moisture. See Evapo- 
transpiration, 

TRANSPORT, (i) The carriage of goods from one place to another. 
In some ill-developed regions, e.g. China and Central Africa, it is 
still effected by human porters; various animals, including the 
horse, mule, donkey, ox, camel, elephant, reindeer, are also used. 
In more advanced countrlc-s, overland transport is chiefly by rail¬ 
way and road, with the locomotive and the motor vehicle r«pec- 
livcly supplying the power, and rivers and canals are also utilized- 
Over the oceans the steamship and the motor vessel, and to a vciy 
small extent nowadays the sailing-ship, are employed, while air 
transport lor light freight and mail is fast developing. 

(2) See Transportation (2). 

TRANSPORTATION, (i) A term sometimes used, chiefly by Ameri¬ 
can geographers, for the carriage of goods. Sec Transport^ (l). 

(2) The proct^ by which loose material from the earth’s crust ^ 
conveyt'd from one region to another. Some ol the agents vvfiic 
wear away the land also carry the material with thern. Sec Denuda¬ 
tion. Rivers arc the chief agents of transport-yion, carr>Tng 
niatci'ial for immense distances, mud and sand being held in sus- 
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pension and stones being rolled along the bed. Glaciers also bring 
material down from the mountains. See Aloraim. The sea moves 
material from the coast into deeper water, and carries sand and 
pebbles laterally along the coast. The wind carries dust, and to a 
lesser degree sand, for great distances. Sometimes the transported 
material re main*; temporarily where it is deposited, cither on land 
or in the sea. 

TRANSVERSE VALLEY. A valley which, instead of being parallel to 
the mountain range, cuts across it. See Longitudinal Valley. 

TRAVERTINE or TUFA. A dep>osit ofcalcium carbonate produced by 
a spring rich in lime; the calcium carbonate was originally dis¬ 
solved by the water of the spring, with the help of carbon dioxide 
from the atmosphere. Travertine is commonly deposited from a Hot 
Spring, e.g. at Mammoth Hot Springs, Yellowstone National Park, 
U.S.A. It is sometimes knov\'Ti as calcareous Sinter. 

TREATY PORT. First in China (1842) and later in Japan, a seaport, 
river port or inland city which was opened to foreign trade by 
treaty; foreign ships were permitted to load and unload, and 
foreign merchants to live there and own property. The most 
important of the treaty ports in China was Shanghai; Canton 
(Kwangchow) was another, and the remainder were situated 
tnainly on the south-east coast. Extra-territorial rights in the 
treaty ports were surrendered in 1943* 

TRellised drainage. The type of drainage produced by Con¬ 
sequent Rivers (parallel to the Dip) and Subsequent Rivers (parallel to 
the Strike), forming a rectangular or trellised pattern. (Sec Fig. 
p. 226.) 

TRENCH. A Deep, or elongated trough, in the floor of the ocean; e.g. 
the Marianas Trench in the W. Pacific, the Tonga Trench in the 
SW. Pacific. The term is also sometimes applied to a long deep 
valley. 

tributary, a river or stream which contributes its water to a main 
river by discharging it into the latter, from either side, and at any 
point along its course. Each tributary does not necessarily increase 
the width of the main river, for often the additional supply of 
water is carried off by increased rapidity of flow. 

troglodyte. The inhabitant of a cave or rock shelter. 

tropical cyclone or tropical revolving stor-m. a region 
of low atmospheric pressure, relatively small in area but accom¬ 
panied by violent storm conditions, which originates in tropical 
regions; it is similar, in fact, to a Depression, but smaller and much 
more intense. Winds of hurricane strength circulate round the 
centre or *cye’ of the storm, tlieir direction, as in tlic normal depres- 
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PalUm of streams illusifaling Treilised Drainage* 

sion, following Buys Bailors Law: in the northern hemisphere they 
circulate in an anti -clockwise, in the southern hemisphere m a 
clo< kwisc direction. The ‘eye’ of the storm covers a restricted area, 
being otten about 30 km. in diameter; here the atmospheric pr^ 
sure is excessively low, and the air is sometimes calm and the 
sky clear. The whole cyclone has a diameter of 150 to 300 k^ 
1 he storm is accompanied by dense black clouds, torrential ram, 
and olten thunder and lightning. The winds become less vio ent 
with increasing distance from the centre, but there is no abrupt 
transition to light winds. The cyclones follow fairly well-defined 
track.s, moving at an average speed of 15 to 25 km. per lOur, 
travelling first westwards, then polewards, and finally turning eas - 
wards. They originate near the western Hanks oi the oceans, where 
warm tropical currents supply an abundance of water vapour, 
rspecially in waters studded unth islands; differential heating over 
land and sea probably cacLscs a small area of low 
pressure to develop. Most of them originate in the equatorial belt 
of calms, the Doldrums, when this belt is at its farthest hinit from l te 
cx.uator; the necessary rotational movement can then form, 
are thus most freciucni in late summer and autumn, nece^ ry 
local conditions for development of a cyclone include a 
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Presswe Gradient and very light winds, sultry weather, and an 
extensive area of falling atmospheric pressure. The tropical cyclone 
reaches its highest frequency In the China Seas, where it is known 
as a Typhoon, The other areas in which it is known are the Bay of 
Bengal, the southern Indian Ocean (Madagascar-Mauritius 
region), West Indies — where it is called a Hurricane ~ the SW. 
Pacific (Fiji—Queenslauid region), the Arabian Sea, and off NW. 
Australia — where it is called a Willy- Willy. 

Losses at sea due to tropical cyclones are much smaller now than 
in the days of sailing ships. On land the storms tend to die out, but 
in passing from sea to land they often cause inunensc damage to 
coastal areas: buildings are destroyed; roads and railways are 
carried away; trees are uprooted and plantations ruined; moreover, 
thousands of lives have been lost, e.g. in China, Burma, India and 
Pakistan. 

TROPICAL GRASSLAND. See Savanna. 

TROPICAL RAIN FOREST. ScC EqualOtiol FoTCSt. 

TROPICAL REVOLVING STORM. See Tropical Cyclone. 

TROPIC OF CANCER. The parallel of latitude, rouglily 23!'’ N., 
indicating the extreme northern positions at which the sun 
appears directly overhead at noon. The sun’s rays shine vertically 
on the Tropic of Cancer at tlic sununcr Solstice ol the N. hemi¬ 
sphere. 

TROPIC op CAPRICORN. The parallel of latitude, roughly 23^® S., 
indicating the extreme soutJiem positions at which the sun appears 
directly overhead at noon. The sun’s rays shine vertically on the 
Tropic of Capricorn at the winter Solstice of the N. hemisphere, 
which is the summer solstice of the S. hemisphere. 

TROPICS, (i) The Tropic oJCartcer and Tropic oj^Capricorn. 

(2) The region lying between the Tropic of Cancer and Uic Tropic of 
Capricorn, sometimes known as the Torrid Zone. Within the zone, 
the sun is directly overhead twice a year, its rays are never very 
oblique, and the weather in general, then, is always hot. The term 
is also often extended to include adjacent areas of rather higher 
latitude, i.c. as far as about 30° N. and 30° S., where tropical 
conditions with respect to climate, etc. arc to be found. 

Tropopause. In the atmosphere, the boundary between the 
Troposphere and the Stratosphere, where the Lapse Rate in the former 
abruptly changes. Its height varies from about 16 km. above the 
earth’s surface at the equator to about 8 km. at the poles. 

TROPOPHYTE. A plant which acts as a Hygrophyte in one season, and 
a Xeropkyte in the other. Trees in the Savanna, for instance, shed 
their leaves during the drought, temporarily becoming xcrophytes, 
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troposphere 


and produce them again with tl.e onset of the rains, becoming 

l.ygrophyte. The lower layers of the Almo.pl^c, i.e. those below 
troposphere, ine lower > bv the Tropopause, 

the S„aiospHa., from ''''7'' ,he earth's surface in 

“rator (at^l^eZio 'l-t at^he poles (rather 
less than 8 } Lc Lapse Rale); unlike the 

stratosphere, it is a turbulent, dusty zone, contam.ng much 

vapour i„ ,he ocean floor, e.g. the Puerto Rico 

^Touri. in the N, Atlantic. The term is also sometimes applied to 

a long deey:) valley. 

rn:ro;; elongated - 

rars.Ttia11v forming an extension to a Uepressum o 

pressure, valley running upwards from a deep basin; a 

pressure area, like a valle> rum » ^ opposite of 

Prom. Oltcn lies along the middle of the trough, it is me opp 

,hc ^^^d m the united Sutes to denote the 

"hitriu. Sen oJ ^^gctab.es lor market thus corresponding^o 
1 e ertn MarUl Gardcing which is usually employed m Gr«t 
...::irT;.icU farming, however, appe^ to ^ 
and .nick farms are of.en situated '“«>'"/ “^.^“.Tuse of 

micriuurSlIor Produce to market, 

y was 

""miwlhavrf OR by .‘he glacier wiieii the latter moved dowm the 

valley. (See Fig^P- administered for the United Nations 

TRUST '^ tlie'^end of World War 11. Many Trust 

bv a member state alter the enu oi 

Territories are former M.ndaud ,,„„g ,he coas« 

tsunami. A l.Trgc sea wave ottasiona y p Pacific Ocean, 

lapan and in oilier regions, especially m the lacific u . 
cat'Ld by an Earth^uak, taking place '‘.c «ean W 

,,ea,cTandgteamrhrfgl..sas.._^^^^^^^^ 

r.:otm:dTrpc:;ic. l. U so.nc.in.es wrongly called a tidal wave. 

T^M’A, See frarertin^* . - i j which have 

empdon a.^ have been 
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A glaciated valley^ showing Truncated Spurs (T), Hanging Valleys (//) and 

Waterfalls (ft-’). 

consolidated. If the ejected fragments arc larger than volcanic a^h, 
i.c. Z^pilli, the resulting rock may be termed lapilli tuff. 

TUMULUS. See Barrow. 

tundra. The treeless plains of northern North Ainerica and nor¬ 
thern Eurasia, lying principally along the Arctic Circle, and on the 
northern side of the Coniferous Forests. There is no corresponding 
region in the southern hemisphere. For most of the year the mean 
monthly temperature is below Freezing Point, and winters arc long 
and severe, the ground being covered with snow. The sununers arc 
short and warm, but even in July the mean monthly temperature 
does not rise above 10“ G.; relatively high temperatures may be 
reached during the daytime, but the subsoil, i.e, the ground a few 
inches below the surface, may be permanently frozen (sec Perma¬ 
frost). Thb, and the strong, intensely cold winds of winter, make 
normal tree growth impossible, though tlicre may be stunted 
willows, birches, etc. In summer, mosses and lichens appear in 
abundance and some flowering plants; much of the flat ground, 
where drainage is poor, then becomes swampy. Glei Soils are 
characteristic of the tundra. 

turbulence. The irregular movement of air in the lower layers of 
the atmosphere, i-e, to a height of about 600 m,, where Uic wind 
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blo^v. in n «=ri« of gust, interspefsed with 

changes of direction. Considerable mixing takes 

ogling of water vapour in the air may ead to 

cloud which is usually of the low stratiform or layer type {s^ 

Cloud) e.g. Strataaimultis. Tlie term is also applied to the 

of air ’in^he ascending and descending currents of an unstab e 

a mosp^re due to uneven heating of the earth's surface or to 

ire^Xridi in the relief, giving rise to 'bumpy' condit.ons tn 

TwrtlLr. The faint light which illumina.« the 

the earth before sunrise and after sunset; the interval during wh ch 
the atmosphere is illuminated before sunrise (often knotvn ^ 
daivn) and after sunset. It is due primarily to the reflection of 
sun's light from the upper layers of the atmosphere 
wliile the sun itself is below the horizon. Morning twi ight co 
mences when the sun is iS” below the honzon while evening 
tivilight ends when the sun is also i8° below the horizon; 
these is termed the astronomical twilight. Ctinl twilight is 
as beginning or ending when the sun is about 6 below the honzo , 
“iTu determined by the amount of.igh, 

below the horizon, the ilhimination^ing 

tlie vague outlines of objects can be dutinguished. 

hviliglit depend, on the date and on the latitude of '>'« 

it 1, plainly much shorter in tropical r^ions I"'! 

tudes At midsummer there is a zone between the .jSi pa^lel 

and VlirArctic Circle (or Antarctic Circle) where tvniight 

Worn the nigh, for a cerlain period. The number of nighri of 

continuous uviHglit increases polewards. 

00" .'?he" of the Chma Seas. I. is ej^Hen^ 

most frequently during the late summer and '-'V 

Philippine Islands he in the direct track of many o 

and t he coastal areas of southern China are also seriomly affect^ 

hike all tropical cyclones, the typhoons brmg winds °f ^ j 

strength and torrential rain, and destruction is often "0^7 * 

tlioogl. the stonns weaken as they cross the coastline ^ 

inland. During tlie Swatow typhoon ol August 1922, fOT 1 

tlie sudden climigc ol wind direction as the centre passed 

huge ware .0 sweep over the town, and 50.000 lives were est.ma.«i 

to have been lost. 
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CBAC (French). A mountain slope which is shaded from the sun's 
rays owing to the fact that it faces more or less polewards; the con¬ 
trast in light and warmtli with a sunny slope is thus considerable. 
Sec Adret. The term is principally used in the Alps. The corres¬ 
ponding Italian term is opaco, the German schattenscite. 

UMBRA, The central complete shadow of the earth or the moon in an 
Eclipsey the term is also applied to other phenomenaj e.g, to the 
central dark region of a Sunspot. 

UNDERTOW. The returning undercurrent from a wave breaking on 
the seashore, 

UPLAND. The higher land of a region, in contrast with the valleys 
and plains. 

U-SHAPED VALLEY, A Valley which is U-shaped in cross-section, 
with a relatively level floor and steep sides, generally regarded as 
the product of glacial erosion: its characteristic shape due to the 
gouging action of a Glacier as it moved down a former river valley, 
sometimes straightening the valley and planing off projecting 
spurs (see Truncated Sp ur), 

UVALA (Serbo-Croat). In a ICarst Eegwriy a depression larger tlian a 
Sirdc Hole or a Doline, and often Ibrmed by the coalescence of 
several dolines, extending in diameter to a kilometre or more; it is, 
however, smaller than a Polje. 



vadose water. Water that lies between the Water Table and the 
earth’s surface. 

Vale. A valley, usually of a broad, level type. 

Valley, A long, narrow depression in the earth’s surface, usually 
with a fairly regular downward slope. A river or stream usually 
nows through it, having carved it out from the surface rocks, and it 
IS then known as a river valley: except in arid regions, the valley and 
the watercourse normally end together in the ocean, a lake, or 
another river. When a valley is young, it is narrow and its sides arc 
Steep; if the land is high, it has a steep gradient, unless it is very far 


202 valley glacier 

from the sea, and it becomes deep. At this stage it is somewhat V- 
shapcd in cross-section, and its tributaries are short. When a valley 
is mature, it is wider, its sides are often gentler, and tnbutar.e 
arc longer. An old valley is very wide, has a broad Flocd-Flaw and a 
sliglit gradient; in fact, its surface is reduced almost to a plain, or to 
a PenTplain. A valley carved out by a glacier is U-shaped >n cre^- 
sectlon See U-Shaped Valley, V-Shaped Valley, Longitudinal ValUy, 
Tran^vlrse Vclky, m/t Valle, Dry ValUy, Hanging Valle- 
VALLEY OLACEB. A Glock, which originates at h.gh altitude and 
flotvs down a valley ; most glaciers arc ol this kind. It is also knowii 
as an Alpine glacier, probably because this type of glacier was hist 

studied in the Alps. 

VALLEY LINE. See Thaliveg. . , . v. 

VALLEY TRAIN. The dcposit of Fock material carried down by a 

stream originating from the melting ice of a glacier and thus 
formed in a similar way to an Oulwash Plain; ^likc the latter, how¬ 
ever, it is not spread over a wide area, but is confmed within the 

VALLEY WIND. The flow of air up a valley during the day, normally 
in quiet weather and with clear skies: the slopes arc heated by the 
sun so that the air immediately above is warmed and rises and 
flou-s up the valley. The valley wind frequently alternates with the 

nocturnal Afountain Wind, See Anabatic Wind. 

VARDAUAC.A cold wind that blows from the mountains down the 
valleys of Macedonia, including that of the R. Vardar, from which 
the name is derived. It is a similar type of wind to the Mistral, 
VARIATION, magnetic. See Declination, Afagnetk. 

V AR V E. A pair of sediments, consisting of a lower coarse layer, usually 
silt and an upper finer layer, usually clay, deposited in a lake, or 
tlic sea, from inflowing streams, fly counting the varves it h^ b«n 
possible to estimate the number of years since the end of the last 
Jee Age, for the coai^er layer was the deposit of spring and summer, 
when the ice of the marginal lakes thawed, and the finer layer t at 
of autumn and winter, when suspended material slowly sank, the 
lake surface above being frozen; each varve thus represents 
dejKislt of e.xactly one year. The sediments are known as varved 

clays or varved sediments. •. v i „ 

vArzea (Portuguese). In the Amazon basin of Brazil, the lo - 

lying areas of the Flood-Plain of the river and its tnbutanes, 

covered with denser, more varied forest than that on the Terra 

Firme w^th which they are interspersed. 

VAUCLUSIAN SPRING. In a AVit a Spring composed of^ff 

which has flowed through tlic limestone as an underground stream 
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and issues at a point where the limestone overlies a layer of imper¬ 
vious rock: so named after the Fontaine de Vauclme, in southern 
France, 

VEERING. The clockwise change of direction of a wind, e.g. from E. 
through SE. to S. It is the opposite change of direction to liackvy^. 

VEGA (Spanish). In Spain, irrigated land from which only one crop 
I>er year is obtained, in contrast to the Huerta. 

VEIN. A crack or fissure in a rock which contains mineral matter 
deposited from solution. Metallic ores often occur in veins, and 
mines are located round them; much of the world’s gold, silver, 
lead, etc., is found in such situations. The ores of these metals do 
not usually fill the cracks, but are often associated with a much 
larger amount of valueless mineral matter, wliich must be worked 
over to extract the ores which are valuable. The term is also 
applied to any layer of rock which has some economic value, e.g. a 
vein of ironstone. See Lode. 

VELD (Afrikaans). Elevated, open country in South Africa, especially 
in the Transvaal, which might be considered suitable for grazing, 
forming part of the great 'TabUland. It is often divided into the High 
VeJd, standing about 1,500 to 2,000 m. above sea level, the Middle 
Veld, and the Low Veld, standing about 300 to goo m. above sea 
level. The High Veld consists of rolling, treeless Grasdands, broken 
here and there by Kopjes, and corresponds to the Steppes, Prairies 
and Pampas. The Middle Veld is marked by Rands as well as kopjes, 
and these are often covered with scrub. Rands and kopjes also 
occur in the Low Veld, though the region is generally uniform and 
is covered with scrub. Besides being diva’ded according to altitude, 
as above, certain sections of the veld are sometimes classified 

according to soil, e.g. sand veld, or natural vegetation, e.g. bush 
veld. 

VENDAVALES. Strong, squally, south-westerly winds experienced in 
the Straits of Gibraltar and off the east coast of Spain. Being asso¬ 
ciated with depressions, they blow chiefly in winter, and bring 
considerable rain, 

ventifact. a stone or pebble which has been shaped by wind¬ 
blown sand, usually in a desert, so that its surface con.sists of flat 
facets with sharp edges. The term dreikanter is sometimes used for 
ventifacts, but it wrongly suggests that the pebbles always have 
three facets. 

veranillo. In tropical America (e.g, Colombia), a short, dry 
season which breaks the rainy season. See Verano. 

Vera NO, In tropical America (e.g. Colombia), the long dry season. 
See Veranillo. 
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TiRAzoN.^h^Seahreeze experienced on the west coasts of Peru and 
Chile. See Terral. 

VISIBLE HORIZON. Scc HorUon, S^ns^bUor VutbU, 

VITICULTURE. The culture of the grape vine frnm 

VOLCANIC ASH. Fine particles o(Lni^ which have been ej^ted from 
a Volcano in eruption. The particles are rather coaler than those 
of Volcanic Dust, but the two terms are sometimes used interchange- 

vo^LCAN.c nOMB. A lump of luBu, usually rounded in sha^, which 
has been thrown out of a Volcano in the liquid state, solidifying as 
it fell. It varies in diameter from a few inches to several teeL 

VOl CAN I c CINDERS. Sec Lf7/«7/l. 

VOLCANIC DUST. Flnc particlcs cyf Lava which have been thro^vn out 
bv a Volcano in eruption, having been blown into small particles by 
tlL force of the explosion. Sometimes the dust is shot high into the 
air and is then carried immense distances by the wind. Alter the 
CTcat eruption of Krakatoa in 1883, for example, volcanic d^t was 
Srried over a large proportion of the earth’s surface, and gave 
sunsets of exceptional vividness for several da^ 

voLCANtc NECK or PLUG.* A tuass of solldificd ^7 “'Xn the 
central vent of a Volcano. It is sometimes lelt isolated after the 

remainder of the cone has been removed by Dmudatton 
VOLCANO.* A vent in the earth’s crust caused by forcing its 

way to the surface; moUen rock, or LaL>a, is finally ejected, some- 



Section through a Volcano, showing volcanic neck, sill, told dyke* 
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^es with explosive force, rock fragments and ashes being thrown 
into the air. The emissions of lava, or eruptions, often cause the 
volcano to take the form of a conical hill or mountain * the latter is 
gradually built up of ejected material, which is deposited most 
thickly round the outlet. Eruptions take place from the top or sides 
of the cone. They may be due to the production of steam, formed 
when water percolating through the ground meets the liot magma: 
dense clouds of steam generally accompany a volcanic eruption, 
and most volcanoes are situated near to the sea. They may be due, 
too, to the forces set up by earth movements. A volcano is regarded 
asdc/iar, dormant, or extinet. When it is not in action, the pipe leading 
down from its Crater is usually plugged with solidified lava (see 
Volcanic Neck or Plug). Of the solid, liquid, and gaseous substances 
ejected from a volcano during an eruption, the liquid materials 
arc of greatest significance, forming the streams of lava wJiich flow 
out of its crater or out of openings in its side. With some volcanoes 
the overflow of lava takes place quietly, and generally cov'crs a wnde 
area; Mauna Loa, on Hawaii, is of this type, and is termed a 
Shield Volcano. Others erupt with explosive violence; Mont Pel6e, on 
the island of Martinique, was of this kind: in 1902 it destroyed the 
entire city of St Pierre and almost all the 28,000 inhabitants. Others 
are of an intermediate t^^pe, liable at times to erupt explosively; 
Vesuvius, in Italy, provides an example. Volcanoes are sometimes 
classified, in fact, according to the type of eruption to which they 
are subject: e.g. (in order of increasing explosiveness) Hawaiian, 
Strombolian (after Stromboli), Vulcanian (after VuJeano), V'^esu- 
vian, Pel6an. Volcanoes arc situated along the lines of weakness in 
the earth’s crust, one of which runs right round the Pacific Ocean; 
there is thus a chain of active and recently extinct volcanoes along 
the eastern rim of Australasia and Asia, continued down the 
western rim of Nortli and South America. See Aiud Volcano^ 
Composite Volcano. 

VOLCANOLOGY. See Vtdcanology, 

V-SHAPED DEPRESSION. A term formerly applied to a Trough of 
Low Pressure, in which the isobars take the shape of a letter V. 

V-BHAPED VALLEY. A Valley which is V-shaped in cross-section, 
^ually the product of down-cutting by a river. Vertical Corrosion 
IS rapid when the river is young, so that the valley is narrow and 
steep-sided. At a later stage the vertical corrasion becomes slower, 
and the V is widened owing to erosion of the valley walls. With old 
age the V is widened still more and the valley becomes broad, 
open and almost flat. 

VULCANICITY, VULCANISM OF VOLCANISM. Thc range of pro- 
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cesses by which Magma, together with associated solid and gaseous 
materials, rises into the earth’s crust or is ejected on to its surface; 
thus it is more comprehensive than the mere activities of volcanoes. 
See Intrusive Rocks, Extrusive Rocks, 

VULCANOLOOY or VOLCANOLOGY. The Scientific study of vol- 

canoes. 



WADI. A desert watercourse which is usually dry, and contains water 
only occasionally, after heavy rainfall. The wadis generally lose 
themselves in the desert; they may originate in the desert itself, or 
in the melting snows of distant mountains. The term is mainly 
used of the Sahara and the Arab countries of south-west Asia. Sec 

Arroyo, Nullah. 

Wallace’s line. A line, first described by the British naturalist 
A. R. Wallace, which divides the islands of Borneo and Bali on one 
side from Celebes and Lombok (Indonesia) on the other side; the 
native fauna on the two sides are so different that the line is held to 
separate two distinct regions, the Oriental and the Australian, in 
I^oo^eography. 

WARM FRONT. The boundary line at the earth s surface between a 
mass of advancing warm air and the cooler air over which it rises. 
The frontal surface between warm and cold air rises at a slighter 
angle than in the case of tlie Cold Front. The movement of the warm 
air over the cooler air leads to the formation of considerable cloud 
and usually precipitation ahead oi the front, and after it 
passed there is generally either slight rain or drizzle or no precipi" 
talion at all. Tlic passage of a warm front through a place is thus 
normally marked by a rise in temperature, a slackening or cessa¬ 
tion of precipitation, and a veer of wind. Warm fronts occur mainly 
in high latitudes, especially during winter, when the Depressions 
with which itiey are usually associated are most prevalent. 

WARM SECTOR. The region ol warm air lying between the Cold 
Front and the Warm Front of a ty^iical Depression; low cloud and 
drizzle arc often associated with it. As the depression moves along, 
Uie cold Iront gradually overtakes the warm front, amalgamating 
with it to Ibrm an Occlusion, and the warm sector thus often disap¬ 
pears at the earth’s surface, though still existing in the upper air. 

WARM WAVE. An abnormal rise in temperature experienced in tem¬ 
perate regions when warm air is introduced trom lower latitu es. 
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Upward movetneni of warm air at a Warm Front {broken arrow) and direction 

of movenient of the front. 

either ahead of a Depression moving eastwards towards the area or 
to the west of an Anticyclone. The term is principalJy used in the 
United States, where such warm waves occur during the sumnier 
in the central and eastern states. 

WATER CYCLE Of HYDROLOGIC CYCLE, The circulation of water 
from the oceans to the atmosphere, thence to the land, and so back 
to the oceans: Evaporation takes place from the oceans (also from 
lakes, rivers, etc. ^ see Evafjotranspiration ); Coruiensatwn of the water 
vapour in the atmosphere leads to the formation of clouds and tluLS 
to Precipitation as rain or snow; most oJ the water which has fallen 
on the land then returns to the oceans — so completing the cycle. 
waterfall.* a sudden fall of water, usually caused by a bed of 
hard rock in a river course, either horizontal or dipping gently ui>- 
stream, overlying softer rocks. The softer rocks beneath are worn 
away by the river, so that the hard rock overhangs, and thus pro¬ 
duces the waterfall. The layer of hard rock is undermined by the 
falling water, and from time to time blocks of it are broken away; 
die waterfall thus slowly recedes upstream, its crest always remain¬ 
ing on the edge of the layer of hard rock. The best-known example 
of this retreat of a waterfall is provided by Niagara Falls. A water¬ 
fall is also formed when a vertical mass of resistant rock extends 
across the bed of the stream; in this case the fall does not recede, 
but is gradually lowered as the surface of the hard rock is worn 
down. A waterfall is formed, too, when a stream descends from a 
Hanging Valley^ or plunges over the edge of a Plateau. Waterfalls 
impiede navigation, but are of great value in providing Water 
Power. See Rapids. 

Water cap. A narrow gorge cut by a river or stream through a 
ridge. One of the best-known is the Delaware Water Gap, U.S.A., 
where the Delaware River has cut through the sandstone of tlic 
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KJttatinny Mountain ridge; another is the Goring Gap, England, 
where the Thames cuts through the chalk between the Ghiltems 

and the Berkshire Downs. 

WATER HEMISPHERE. That half of the globe which consists princi¬ 
pally of ocean, lying mainly south of the equator; it is the opposite 
hemisphere to the Land Hemisphere, has its centre near New Zea¬ 
land and contains only about one-seventh of the total land surface 

of the globe. 

WATER-PARTING. Sec ITaterjAerf. 

POWER. Energy obtained from natural or artificial water¬ 
falls, and used either directly by turning a water wheel or a turbine, 
or indirectly by the generation of electricity in dynamos driven by 
turbines. See Hydro-EUciru: Power, 

WATERSHED, WATER-PARTING, or DIVIDE. Thc clevatcd boun¬ 
dary line separating the headstreams which arc trlbutaiy to differ¬ 
ent river systems or basins. It often has an extremely irregular 
course, and does not necessarily follow the ridge of a range of hills 
or mountains. As rivers encroach upon each other’s territory (see 



The Watershed {broken line) between two river basins. 
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River Capture)y any watershed should be regarded as temporary. 
American geographers use the term watershed as synonymous with 
River Basin, employing water-parting or divide to denote the 
boundary line between river systems. A continental divide is a line 
which separates the rivers flowing towards opposite sides of a 
continent. (See Fig. p. 238.) 

WATERSPOUT. A funnel-shap>cd mass of cloud and water, similar to 
a Tornado but occurring at sea, more often obseir'ed in tropical and 
sub-tropical waters than in those of higher latitudes. A portion of 
cloud shaped like an inverted cone appears to descend from a 
heavy Cumulonimbus cloud till it meets a cone of spray raised from 
the sea, and a column or spout of water is formed between sea and 
cloud. The waterspout may be several hundred feet high, and 
may last up to half an hour. Strong winds circulate round it in its 
unmediate neighbourhood. Its top often travels at a different speed 
from its base, it becomes oblique or bent, and Anally breaks and 
disappears, 

WATER TABLE or LEVEL or SATURATION. TTie surface of the 
Ground Water, or the surface below which the pores of a rock are 
saturated with water; this surface is uneven, and it is also variable. 
When rainfall is protracted, tlie pores of the rock become filled with 
water, some of which emerges at the junction of the permeable or 
porous rock and the underlying impermeable rock in the form of 
springs. As the water at the base of the piorous rock runs out, the 
Water table falls. During wet weather the water table rises, during 
dry weather it falls, but there arc usually limits above which it 
never rises and below which it never falls. The lowest level to which 
the water table sinks in a certain locality is known as the permanent 
water table. 

Weather. The condition of the atmosphere at a certain time or over 
a certain short f>eriod, as described by various meteorological 
phenomena, including atmospheric pressure, temperature, humid- 
ity, rainfall, cloudiness, and wind speed and direction. Near to the 
equator, the weather changes so little that it is almost synonymous 
with Climate. 

Weather chart or synoptic chart. A chart or map on which 
are plotted details relating to the weather over the area repre¬ 
sented; these details refer to a definite instant of time, c.g. 1200 
hours G.M.T. (12 o’clock G.M.T.), and arc collected at meteoro¬ 
logical stations in the form of coded weather reports from a large 
number of observation posts, A continuous series of charts is plotted 
relating to certain recognized times during the day^ usually at six- 
hourly or three-hourly intervals. When all the available observa- 
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tions for the area have been plotted, the isobars are drawn, 
usually at intervals of 2 millibars, and the main meteorological 
features inserted - Depressions^ Anticyclones, Fronts, etc. Such a 
weatlier chart is often known as a synoptic chart, for it presents a 
synopsis of the meteorological situation at a certain time. Weather 
forecasts arc prepared from the study of a sequence of such charts. 

WEATHERING.* The dccay and dLsintegration of the rocks of the 
earth’s crust by exposure to the atmosphere; it is one of the main 
processes of Denxidatwn^ and may be classified as either mechanical or 
chemical weathering. Solution is one form of weathering, e.g. the 
solution of rock salt in water. One of the most effective agents of 
disintegration is rain water containing carbon dioxide from the 
atmosphere; this dilute solution of carbonic acid readily dissolves 
the calcium carbonate of Limestone, forming soluble calcium 
bicarbonate, a process known as carbonation. This is an example 
of chemical weathering. Oxidation, followed by disintegration, is 
carried out by rain water containing oxygen from the air, parti¬ 
cularly on ferriferous minerals. Hydration, whereby a mineral 
combines with water to form a new compound, may lead to disin¬ 
tegration or solution. Both oxidation and hydration are further 
examples of chemical weathering. 

The heat of the sun causes rocks to expand, and the subsequent 
cooling causes them to contract, the alternate expansion and 
contraction leading to the cracking and breaking of the rocks near 
the surface. This effect is most noteworthy in the hot deserts, where 
the temperature changes are usually rapid. In higher latitudes frost 
is a more powerful agent. Rain water fills the cracks and pores of 
the rocks, and expands on freezing, exerting a great pressure on the 
rocks; the alternate thawing and freezing in time break up the 
rocks. Other\^'ise, the work of the rain and also the wind is usually 
excluded from weathering, for, involving transportation, it belongs 
more strictly to Erosion. 

\VEi>CE OF HIGH PRESSURE. A Ridge of High PressuTe^ in which the 
isobars are V-shaped. 

WELL. An underground source of water which has been rendered 
accessible by the drilling or digging of a hole from ground level to 
the I'Vater Table; the water may then be raised or pumped to the 
surface. If a well is sunk to the water table of the wet season, but 
not as far as the lowest or permanent water table, it will contain 
water during the wet season but not during the dry season; if it 
reaches the permanent water table, however, it vrill always contain 
water. See Artesian Well. The term is also used in connexion with oil 
deposits, i.e. oil well. 
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WESTERLIES. Thc Westerly vsdnds which blow with great frequency 
in regions lying on the poleward sides of the sub-tropical high pres^ 
sure areas or Horse Latitudes i the areas in which they blow are often 
known as the ‘regions of the Westerlies’. In winter they move 
southwards in the northern .hemisphere, affecting the Mediter¬ 
ranean regions and much of the horse latitudes, bringing winter 
rain to those areas; in summer they move northwards again. From 
about 40° N. to the Arctic Circle, and from about 35° S. to the 
Antarctic Circle, however, they blow throughout the year. The 
winds derive their name from the prevailing direction; in the 
northern hemisphere this is mainly south-westerly, in the southern 
hemisphere north-westerly. Unlike tlie Trade Winds, they are very 
variable in force and direction, especially in the nortliern hemi¬ 
sphere, where the winds may be easterly for a considerable period. 
The weather in their area is marked by an almost constant pro¬ 
cession of Depressions and Anticyclones moving eastwards, and is made 
more complex in the northern hemisphere by the alternation of 
oceans and continents; on the eastern side of Asia, for instance, 
the effect of the westerlies is broken by the Monsoons. In winter the 
Nortii Atlantic Ocean is probably the stormiest region of the globe, 
at any season, but in summer tlie winds and weather are much 
less violent. In the southern hermsphere, on the other hand, the 
westerlies blow with great strength and regularity throughout the 
year over the almost unbroken expanse of oce<m, and have given 
the name Roaring Forties to the region. 

WET BULB TEMPERATURE. Thc temfierature registered by a wet 
bulb thermometer, an ordinary thermometer whose bulb is 
enclosed by a small piece of muslin which is kept constantly moist 
by a wick dipping into a small water-bottle. The thermometer thus 
registers the atmospheric temperature reduced by evaporation 
from a moist surface, the degree of cooling depending upon the 
rate of evaporation. Thc difference between tfie readings of the dry 

• bulb thermometer and the wet bulb thermometer in relation to 
thc air temperature gives a measure of the Relative Humidity, and 
tables have been prepared for interpreting the readings; a very 
slight difference indicates the extreme dampness or high relative 
humidity of the air, for there is then very little evaporation from 
the surface of the wet bulb thermometer, and a considerable 
difference indicates the comparative dryness or low relative 
humidity of the air. Sec Hygrometer, 

Wet spell. In the British Isles, a period of at least fifteen consecu¬ 
tive days each of which has had i rnm. of rain or more; tlic defini¬ 
tion has not been internationally accepted. See Dry Spell. 
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WHEAT BELT* ' 1 Hst part of thc PfciiTus of North Amcncfl on which 
wheat is extensively cultivated; it lies east of the Rocky Mountains, 
and stretches from northern Alberta in Canada to northern Xexas 
in the U.S.A., and is the most important wheat-growing area in 
the world. In recent years the United States has been second and 
Canada third in world productibn (the U.S.S.R. being first). 

WHEAT CRESCENT. The cresccnt-shaped area extending round the 
drier, western margin of the South American Pampas, on which 
wheat is widely cultivated; it has enabled Argentina to become one 
of the leading world exporters of wheat. 

WHIRLPOOL. A circular eddy in the sea or in a river produced by 
the configuration of the channel, or by the meeting of two currents, 
or from similar causes. See Masbtrom. 

WHIRLWIND. A small column of air rotating rapidly round a vertical 
or slightly inclined axis, having an area of low atmospheric pres¬ 
sure at its centre. It sometimes extends to a considerable height, 
and in a desert may cause a Duststorm, or, on a smaller scale, a Dust 
DevU. 

‘white horses’ orwHiTECAPS. The broken white crests of sea 
waves, produced by the wind. 

W'HITE man’s grave. The name formerly applied to the lands 
along the Guinea coast, West Africa, more especially to the district 
around Frectov\Ti, capital of Sierra Leone, The atmosphere is 
almost perpetually hot and humid, the winds being mainly from 
the Gulf of Guinea; the drier and healthier Harmattcn from the 
north-east rarely reaches this coastal area. In view of the progress 
made in recent years in combating tropical diseases, the name is 
no longer applicable. 

vviLLiwAW. A violent Squall experienced in the Strait of Magellan, 
where Uie winds are almost constantly strong and westerly. 

WILLY-WILLY. The Tropical Cyclone experienced over north-west 
Australia, mainly in late summer. It originates in the hot Timor 
Sea, and moves first south-westwards, often causing severe losses to 
the pearl fishing industry; then it recurves to the south-east, crosses 
the coast, where it causes more damage and brings heavy rain, and 
moves overland towards the Great Australian Bight. In the inte¬ 
rior the willy-willy soon loses its violence, and it is generally wel¬ 
comed there for the rain that it brings. The term is also applied to 
Wbirhvinds that occur over the Australian deserts - including tlie 
relatively small Dust Devils. 

WIND. A current of air, moving with speed in any direction, but 
generally assumed to be parallel to the earth’s surface. The direc 
tion of a wind is indicated by the point of the compass from which 
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zoNDA. In Argentina and Uruguay, a hot, sultry bringing 

tropical air from tlie north, analogous to the Australian Bnd^ldtr^ 
and usually preceding the Pampero. It has a very enervating effect 
on the inhabitants. The name is also used for a warm, dry wind of 
the Fohn t>TJe which blows from the Andes, similar to the Chinook 

of North America. 

ZONES. The five regions or belts into which the earth is sometimes 
divided. They are the areas within the Arctic Circle and the Antarctic 
Circle, called respectively the North and South Frigid ^ones^ the 
area between the Arctic Circle and the Tropic of Cancer, and the 
area between the Antarctic Circle and the Tropic of Capricorn, 
known respectively as the North and South TemperaU ^on&s; and 
the area on both sides of the equator between the Tropics of Can¬ 
cer and Capricorn, known as the Torrid ^one. This division is 
geographically inexact, for it takes no account of variations due to 
altitude, proximity to the oceans, etc., and a much more usefid 
division is that into Climatic Regions or Natural Regions. The term is 
also widely used in the sense of ‘regions’ of various types, e.g. 
Abyssal zone, 

ZONE TIME. See Standard Time. 

ZOOGEOGRAPHY. Tlic Study of the distribution of animals on the 
earth’s surface. 

2001* HYTE. An animal which resembles a plant, e.g. a Coral Pofyp, 
a sponge. 
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TJie Penguin Dictionary of 
Geography 

Fifth Edition 

This dictionary - now revised and enlarged — describes and 
explains such commonly rnet terms as the Xrough of Low 
Pressure (from the weather forecast), a Mackerel Sky, a 
Xornado, the Spring Xides and hundreds of others. But 
there are also sections on such stranger phenomena as the 
Will v-willy of Australia, the Doctor of West Africa, the 
PI um Rains of Japan, the Volcanic Bomb, the Anti-Xrade 
the Bad Lands, and the Celestial Equator. 

Because geography is largely a synthetic subject, the items ol 
t'le dictionary are derived from many sciences, including 
geology, meteorology, climatology, astronomy, anthropology 
biology. Even the most abstruse terms, however, are of the 
kind that the student is likely to meet in the course of his 
reading - terms that the author of geographical works empl< 
hut o ften has no space to define. Xhe dictionary may thus 
help to clarify and systematize the reader’s knowledge. 
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